INSTRUKCNI KNI2KA 

MHCTPYKUMJI ^ 
no dKCnAYATAUMM 

INSTRUCTION MANUAL 








K p. TESLA Brno vyrnbi elektronicke niofinf pi i- 
strojo urcene pro laliornloriu, dHonske ;i snrvisni 
ucely. 



- inefide nnpeti a proud ii 

- merice liodnol (!h;klri(;kycli uln'odu 

- nifiiTde dasu a kuiitodtii a ulado 



- gRiieratory 

- osciloskopy 

- nierine parametru polovocUcn 



- norinaly a kaliljrnnni zari/.i^ni 
~ jina nlaktroni(’kn merirf prislrojf’ 



- Rp(iktrometry NMR 
elektronove inikroskopy 



K II TkXJIA r>pHO MMiiycKacT ojiCKipomiMC ii3mc- 
piirCJii.nwc iipiibopi'i a iiciiojiiicinin ;ihh .naOopaTO- 
l>mi, iipon 3 i!o,H<:Ti!CHin.ix ucxoii n ynacTKOB Tcxim- 
M C CK 0 TO of) C I y >l< 1 1 B a II U 51 . 

- '...ICKTPOIIIIMC ii iMcpmcjni Hanini>Kctni!i ii Toi<a 
■jjicKiponiii.K' n sMC|)MTC.’in iiapaMcrpon a.iiCKTpii- 
uccKiix ncncfi 

3 J 1 CKTP 0 IIHW 0 liaMCpMTC.ilM HI)CMCml, MaCTOTW II 
CUCTHITKll 

— rcMcpaTopBi 

()CIUI. 3 lK)CKOni>I 

— ojicKTpomiMC itaMcpnTCJiH iiapaMCTpon noJiynpo- 
BO/PIHKOB 

- cranAapi’^' ” ycrpoiiT^' laia ;iJi 5 i Kajinfipf^ni^^^ 

- orrajiMiMC o.acKTpoHHT.ie lOMcpnTCJibHMC iipn- 

Oopi.i 

— CIICKT|)OMCTpi»! yl M P 

ojiCKTponnhic mhkpockoiii»i 



TESLA Brno, CoiiCBrn Corp. producers 
measuring instruments designed for 
worksliop and service purposes. 



edectronif' 

laboratory, 



- Voltage and current meters 

Electronic meters of circuits and components 

- Electronic time and frequency meters and 
counters 

Generators 

- Oscilloscopes 

Parameter and semiconductor meters 

-- Standards and calibrating devices 

- Sundry electronic instruments 

NMR Spectrometers 

- Electron microscopes 
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OSCILOSKOP 

Osciloskop BM 566A je pfenosny tranzistorovy slro- 
kopasmovy osciloskop, ktery svymi technickymi 
vlastnostmi spinuje vysoke naroky laboratornich me- 
feni. Sire pasma vertikalniho zesilovace 0 az 
120 MHz, vychylovaci cinitel 10 mV/dil az 5 V/dil, 
dvoukanalovy provoz. Casove zakladny 0,5 s/dil az 
0,05 //s/dil s moznosti zpozdovani pfi soucasnem 
zobrazeni obou zakladen. 



OCLIMJlJlOCKOn 

OcmiJioocKon BM 566A — oto nepoHOCHbiM rpan- 
SMCTOpHblM LUHpOKOnOJlOCHblM OCMUn/IOCKOn, KOTO- 
pbiM bjiaroflapH cbomm rexHunecKUM napaMexpaM 
yflOB/iejBopjieT >KecTKHM jpeboBaHnqM oabopa- 
TopHbix M3MepeHMM. LUnpuHa noriocbi ycnonTerifl 
BepTMKajIbHOrO OTK/lOHeHUfl 0--120 Mri4, K034)43H- 

L^t/ieHT OTKfiOHeHMfl 10 MB/flenoHne — 5 B/^ene- 
HMG, flsyxKaHaobHbiM pe>KMM paOoTbi. reHeparopbi 
pasBopiKH 0,5 c/fleoeHMO — 0,05 MKc/fleoeHne 

C B03MO>KHOCTbHD 3aflep>KKH npn OflHOBpeMeHHOM 

n3o6pa>KeHMM c noMOLi^bK) o6onx roHepaTopoB pa- 

3BOPTKM. 
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OSCILLOSCOPE 

This instrument is a portable transistorized wide- 
band oscilloscope, the technical parameters of which 
meet the high requirements of exact laboratory mea- 
surements. 

Bandwidth of the vertical amplifier: 0 to 120 MHz. De- 
flection coefficient range: 10 mV/div. to 5 V/div. Dou- 
ble-channel operation. 

Two time bases of 0.5 s/div. to 0.05 /<s/div. range, 
with facility for delay during simultaneous display of 
the two time bases. 
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1. ROZSAH P0U2IT( 

Osciloskop BM 566A je prenosny tranzistorovy siro- 
kopasmovy osciloskop, ktery svymi technickymi pa- 
rametry spihuje vysoke naroky laboratornich mefeni. 



Vestaveny dvoukanalovy vertikaini zesilovac 
s velkou citlivosti zobrazeni v kmitoctovem pasmu 0 
az 1 20 MHz umoznuje zobrazeni dvou mefenych prCi- 
behu bud soucasne nebo kazdeho jednotlive. Mozne 
je i diferencialni zobrazeni napeti mezi dvema merici- 
mi body. Pfi zobrazeni X~Y je zajistena pIna citlivosl, 
stejna jako pfi ostatnich druzich cinnosti. 



Rozsah kalibrovanych rychlosti casove zakladny i do- 
statecny jas stopy na stinitku obrazovky spinuji poza- 
davky mefeni impulsu. Osciloskop vedle beznych 
zpusobu zobrazeni umoznuje soucasne zobrazeni 
prubehu stfidave rozvinutych rychlosti jedne i druhe 
zakladny. 



1. HA3HAHEHME 

Ocqn/inocKon BM 566A — sro nepeHOCHbm jpan- 
3MCTopHb!M ujupoKononocHbm ocMurmocKon, koto- 
pbiM bjiaro^apji cbomm lexHUHecKUM napaMeipaM 
yflOBJieTBop^eT >KecTKHM TpebOBaHUHM naOopa- 
TOpHblX H3MepeHMM. 

BcTpoeHHbiM flByxKanajibHbm ycunnTenh eepru- 
KaribHoro oiKnoHeHn^i c bbicokom HyBCTBUienb- 
HOCTbK) B /^ManaaoHe uacTOT 0—120 Mfi; ^aer 
BO 3 M 0 )KH 0 CTb H 306 pa>KaTb /\Ba M 3 MepqeMblX cur- 
Hana oflHoepeMeHHO n/in no OTflenbHOCTn. l/lweeT- 
cn B 03 M 0 >KH 0 CTb n 'flMct}(t)epeHi4ManbHoro m 306 - 
pa>KeHMB Hanpn>KeHnn Me>Kfly flByivm naMepmenb- 
HbiMM TOHKaMn. flpn n 3 o 6 pa>KeHni/i X— Y o 6 e~ 
cneneHa no/mafl MyecrBrne/ibHOCTb, KaK m npn oc- 
la/ibHbix pe>KMMax paOoTbi. fluanaaoH Kanubpo- 
BaHHbix CKopocTew pasBepTKM M flOCTaroMHan np- 
KOCTb nnxHa na SKpaue rpyOKu yflOBnerBopjiKjT 
TpeOoBaHnnM, npefli^nermeMbiM nMnynbCHbfMM m- 
MepeHunMn. Oci^MnnocKon, KpoMe oObiuHbix cno- 
co 6 ob M 3 o 6 pa>KeHi/m, flaer B 03 MO>KHOCTb 11306- 
pa>KeHMB curnanoB c Hepeflytou^eMcn paaBepxKOM, 
ocymecTBrmeMOM ot OAHoro m Bxoporo renepaTO- 
poB pasBepTKM. 



1 . SCOPE OF APPLICATION 

The BM 566A instrument is a portable transistorized 
wide-band oscilloscope, tiie technical parameters of 
which meet the high requirements of exact laboratory 
measurements. 

The built-in double-channel vertical amplifier has 
high display sensitivity within the frequency band of 
0 to 120 MHz and enables the display of two measu- 
red phenomena either simultaneously, or each sepa- 
rately. The differential display of the voltage between 
two measured points is also feasible. In the mode 
X—Y display, full sensitivity is ensured, the same as in 
all the other modes of operation. The range of the ca- 
librated time base speeds, as well as the adequate 
brightness of the trace on the CRT screen, meet the 
requirements for carrying out pulse measurements 
In addition to the routine modes of display, this oscil- 
loscope enables the simultaneous display of a wave- 
form expanded by the speeds of the first and second 
time bases alternately. 



2. SESTAVA 0PLN£ DODAVKY 



2. KOMnjIEKTHOCTb nOCTABKM 



2. CONTENTS OF A COMPLETE CONSIGNMENT 



2.1. Zakladni pnsiu§enstvi dodavane 
s ph'strojem BM 566A 



2.1. OcHOBHbie npnHa/pie>KHOCTM, nocraB/ine- 
Mbie c npn6opoM BM 566A 



2.1. Basic accessories supplied with the BM 566A 
oscilloscope 



Sonda BP 7721 


1AK063 70 


2ks 


3oHfl BP 7721 


1AK063 70 


1 HIT. 


2 pcs. 


Probe BP 7721 


1AK 063 70 


Sonda BP 7723 


1AK063 72 


2ks 


3oha bp 7723 


1AK06372 


2 lilT. 


2 pcs. 


Probe BP 7723 


1AK 063 72 


Kabel 


1AK 645 63 


1 ks 


Ka6enb 


1AK645 63 


1 UJT. 


1 pc. 


Cable 


1AK 645 63 


Kabel 


1AK641 63 


2ks 


Ka6enb 


1AK641 63 


2 UJT. 


2 pcs. 


Cable 


1AK641 63 


Kabel 


1AK641 94 


1 ks 


Ka6e/ib 


1AK641 94 


1 UJT. 


1 pc. 


Cable 


1AK641 94 


Vidlice 


1AK895 43 


2 ks 


BkijiKa 


1AK89543 


2 UJT. 


2 pcs. 


Plug 


1AF 895 43 


Pruchozi zatez 


1AK058 69 


2ks 


ripoxoAHaB HarpysKa 


1AK058 69 


2 UJT. 


2 pcs. 


Feed-through load 


1AK 058 69 


Svorka 


1AF858 41 


4 ks 


3a>KMM 


1AF 858 41 


4 UJT. 


4 pcs. 


Terminal 


1AF 858 41 


Pojistkova viozka 


T630 mA/250V 


2ks 


BcraBKa npeAoxpaHnieriFi 


T 630 mA/250 B 


2 UJT. 


2 pcs. 


Fuse cartridge 


T 630 mA/250 V 


Pojistkova viozka 


T 1 ,25 A/250 V 


2ks 


BciaBKa npeAOxpaHUTe/in 


T 1,25 A/250 B 


2 UJT. 


2 pcs. 


Fuse cartridge 


T 1 .25 /250 V 


Instrukcni knizka 




1 ks 


MHCTpyKquB no SKcnnyaTaqun 


1 UJT. 


1 pc. 


Instruction Manual 




Balici list 




1 ks 


VnaKOBOHHblM JIMCT 




1 UJT. 


1 pc. 


Packing Note 




Zarucni list 




1 ks 


rapaHTMMHoe CBHAerenbCTBO 


1 UJT. 


1 pc. 


Guarantee Certificate 
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2.2. Charakteristlcke vlastnosti z^kladniho 
pfisluSenstvi 

^onda BP 7721 — delici pomer 1 X. Kmitoctovy rozsah 0 az 
15 MHz Vstupni odpor 1 MQ. Vstupni kapac.ta < 45 pF 
+ vstupni kapacita osciloskopu. 

Sonda BP 7723 - delici pomer 10x. Kmitoctovy rozsah ve 
spojeni s BM 566A 120 MHz. 

vSUpni Spacital? pF +1 pF (vstup osciloskopu 25 pF 

Ma^vstupni napeti 250 V (stejnosmerne vcetne stfida- 

Kabel MK^645 63^- Koaxiaini kabel 50 £2 o deice 1m s jed- 
nim konektorem BNC s dvema bananky 0 2,3 mm. 
SJuzTk propojeni vstupu vertikalniho zes.lovace s vy- 
stupem kalibratoru nebo k propojeni s jinymi zanzenimi. 

Kabel 1AK 641 63 - Koaxiaini kabel 50 Q 0 5 mm o deice 
1 m s dvema konektory BNC. Slouzi k propojen. 
s jinymi zanzenimi. 

Kabel 1AK 641 94 — Koaxiaini kabel 50 Qo deice 

nim koiklorem BNC se dvSma banSnk, 0 4 mm, 
Slouzi k propojeni s jinymi zanzenimi. 

Vidlice 1AF 895 43 - Konektor BNC - 50 £2 slouzi k sesta- 

veni zvlastniho kabelu. , , 

Pruchozi zatez 1 AK 058 69 - Slouzi k pripojeni vstupu os- 
ciloskopu pfi mefeni v obvodech s impedanci 50 £2. 



3. TECHNICK6 UDAJE 
3-1. Zakladni udaje 

3.1.1. Obrazovka 

Typ: 11L0101I 
Stinitko: 80x95 mm 
Dosvit: stfedni 
Anodove napeti: 2 000 V 

S ..*km s,m«lcke 
Max. vyuzitelna plocha stinitka; 48X80 mm 



2.2. XapaKTepHbie napaweTpbi ochobhwx 
npuHaA^e^HOCTCii 

Bohh bp 7721 — KoactictJuUueHT flenaHun IX. flnanasoH 
HacTOT 0 flo 15 M^^. BxoAHoe conpoTManeHi^e 
1 MOm. BxoflHaa ewKOCTb < 45 n<t + exoAnae eM- 

KOCTb ocAunnocKona. „ mv nwanaioH 

30HZ1 BP 7723 - K03C}xt)HAueHT Aenenna 10X. flManaaoH 
MacTOT B KOwnneKTe c BM 566A 120 MFa. 

BxoflHoe conpoTMBneHi/ie 1 MOm. 

Snaa eMKOCxb 11 n<b ±1 n0> (Bxofl ocuannocKO- 

MaKC."?xwH0?^Hanpa>KeHiie 250 B (nocToaHHoe 
BKnioHaa Hano>KeHMe nepeMeHHOn 
KaOenb 1AK 645 63 - KoaKCua/ibHbin KaOenb 50 um 
A nUHOM 1 M C OAHMM paSbBMOM BNC n 
HOBbiMH ujTencenaMM 0 2,3 mm. Oh c/iv>kht Ana noA- 
KnK)MeHMa BxoAa ycanuTena BepTMKanbHOro otkoo- 
HeHHa c BbixoAOM Kann6paTopa nan Ana coeAnne 
HUB c APyrMMH ycTpoiiCTBaMH. cn Om 

Ka6enb 1AK 641 63 - KoaKcaanbHbiH 

0 5 MM AnnHOH 1 M c AByMa pas-beMaMM BNC. Oh 
cny>KMT Ana coeAnneHHa c APyrnwa ycrpoMCTBaMH. 

Ka6enb - 1AK 641 94 - KoaKCManbHbiH Kabenb 50 6 m 
nnnHOti 1 m c oahhm pas-beMOM BNC h Aay^n 6ana- 
SoBbiMM luiencenaMH 0 4 mm. Oh cny>KHT Ana noA- 

» OM cny««, 

^ KnioMeHHa bxoaob ocAnnnocKona npw M^epenHM 
B uenax c BonnoBbiM conpoTusneHHeM 50 Om. 



2.2. Characteristic properties of the basic 
accessories 

Probe BP 7721 - dividing ratio 1 times. Frequency range 
0 to 1 5 MHz. input resistance 1 MQ. Input capacitance 
45 pF 4- input capacitance of the oscilloscope. 

Probe BP 7723 — dividing ratio 10 times. Frequency lange 
with connection to BM 566A 120 MHz. 

Input S?c1ta?ce ±1 pF (the input of the oscillos- 

mS. fnpSfvSafJ 250 V (DC incl. AC superposition) 

Cable 1AK 645 63 - Coaxial cable of 50 £2 irnpedance. 
m long fitted with one BNC connector and two bana- 
na Diuqs of 0 2 3 mm. Serves for connecting the output 
oHhe canirator to the input of the vertical amplifier or 
for interconnection of the oscilloscope with other instru- 

Cable^ 1AK 641 63 — Coaxial cable of 50 £2 impedance, 
0 5 mm, 1 m long, fitted with two BNC connectors. 
Serves for interconnection of the oscilloscope wi 

Cab°e^TAK^64r94'- Coaxial cable of 50 £2 impedance. 

^ 1 m long, fitted with one BNC connector and bana_ 

na plugs of 0 4 mm. - Serves for interconnection of the 
oscilloscope with other instruments. _ 

Plua 1 AF 895 43 - BNC connector of 50 £2 impedance. 
Serves for preparing a special connecting 

Feed-through load 1AK 058 69 - Serves for connection to 
the inputs of the oscilloscope employed in measuring 
setups of 50 £2 impedance. 



3. TEXHMHECKME flAHHblE 

3.1. OcHOBHbie AawHwe 

3.1.1. CneKTpoHHO-nyHeBaa rpyOna 

Tun: 11/10101H 

CKpan; 80X95 mm 

BpeMB nocnecBeMeHMB: cpeAnee 

Hanpa>KeHiie anoAa: 2 000 B 

VcKOpatoiuee Hanpa>KeHHe: 14 000 B 

OTKJiOHe^e: b o6omx HanpaBneHMBX cTarwHecKoe, cum- 

MeXpMHHOe 

MaKC. nonesHaa nnomaAb SKpana: 48X80 mm 



3. TECHNICAL DATA 

3.1. Basic data 

3.1.1. Cathode ray tube 

Type: 11L0101I 
Screen: 80X95 mm 
Afterglow; Medium 
Anode voltage; 2,000 V 

Accelerating voltage; 14,000 V , . , 

Deflection: Electrostatic, symmetrical in both 
directions 

Max. useful screen area: 48X80 mm 
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3.1.2. Kalibrator 

Zciroj obdelnikoveho napeti 

Polarita: kladna vuci nule 

Vystupni napeti: 0,04 Vss, 0,4 Vss, 4 Vss ±2 % 

Opakovaci kmitocet: 1 kHz ±2 % 

Delka nabezne hrany: 330 ns 
Stfida: 49—51 % 

3.1.3. Horizontaini zesiiovac 

Jako vstupnl konektor slouzi vstup kanalu B vertikal- 
niho zesilovace (po prepnuti do rezimu XY). 

Vstupni citllvost a impedance shodna s vertikalnim 
zesilovacem. 

Kmitoctovy rozsah: 0 az 4 MHz (8 dilku) 

Max. vstupni signal; ±4X udaj vstupniho dellce 



3.1.4. Vertikaini zesiiovac 

Kmitoctovy rozsah: ss 0—1 20 MHz [-3 dB] 

St 10 Hz -120 MHz |-3dB] 

Prodlouzeni nabezne hrany impulsu: ^ 2,9 ns 

Vychylovaci cinitel: cejchovany ve stupnich 0,01 ; 
0,02: 0,05; 0,1 ; 0,2; 0,5; 1 ; 2; 5 V/dilek 
pfesnost ±5 % 

Pfekmit impulsu: 5 % ^ 

Teplotni zavislost poklesu kmitoctove 

charakteristiky na 120 MHz: max. ±0,1 dB±C 

Plynula zmena citlivosti: ^ 1 : 2,5 

Vstupni RC: 1 MQ/asi 25 pF, nesymetricky vstup 

Maximaini vstupni napeti: pfi ss i st vazbe max. 

130 V (Uss + Ug, §p); stf. slozka 260 do 1 kHz 



Druh cinnosti: pouze kanal A; pouze kanal B; pre- 
plnani kanalu casovou zakladnou: prepinani 



3.1.2. Ka/inbparop 

Hctomhmk np^MoyronbHoro Hanpfi>KeHM5R 
□ormpHOCTb: nono>KHTenbHa« OTHOCurejibHO Hyjin 
BbixoflHoe Hanp«>KeHMe: 0,04 B; 0,4 B; 4 B pasMax 
±2 % 

HacTOia noBTopeHUJi: 1 Kfq ±2 % 

AnuTenbHOCTb nepeAuero cj^poHia 330 hc 
CKB a>KHOCTb: 49—51 % 

3.1.3. VcMnuTenb ropnaoHjaribHoro 
OTK/lOHeHMfl 

B KauecTBe BxoAHoro rHesfla ncnonbSOBaH bxoa 
Kauana B ycunuTen^ BepiMKajibHoro OTK/ioneHUB 
(nocne nepeKOfoneHun b pe>KMM XY). 

BxoflHaB HyBCTBMTejibHOCTb M conpoTUBfieHne 
cooTBeTCTByjOT ycunuTejiK) sepTHKanbHoro otk/io- 

HeHMf?. 

fluanasoH nacTor: 0—4 MFq (8 AeneuMM) 

MaKC. BXOAHOM cuPHan: ±4 paa noKaaaHne BxoflHO- 
ro flenuTeriB 

3.1.4. VcMnuTe/ib BepruKaribHoro 
OTKnOHeHU 

fluanaaoH nacTOT: nocr. 0—120 MF q [—3 flB] 

nepeM. 1 0 Fq — 1 20 Mfq [—3 aB] 

YBennHeHne A^^^iTe/ibHOCTu nepeAHero cJ^poHra 
HMnynbca; ^ 2,9 hc 

KoacfDcjDMqMeHT OTKjiOHeHUR: KannOpoBaHHbiM no 
CjyneHBM 0,01 - 0,02 - 0,05 — 0,1 - 0,2 - 
— 0,5 — 1 — 2 — 5 B/Ae^ienne; TOHHOCTb ±5 % 
Bbi6poc nMnynbca: 5 % 

TeMneparypHaB aaencMMOCTb aasana nacTOTHOii 
xapaKTepucTMKM Ha HacTore 120 MFq; mbkc. 
±0,1 aB/^C 

FlnasHoe n3MeHeHne MyBCTBMTeribHocTM: ^ 1 : 2,5 
BxoAHbie napaMerpbi RC: 1 MOM/npn6n. 25 nO, 
HeCHMMGTpMHHblM BXOA 

MaKCHManbHoe BxoAHoe HanpB>KeHne: npw no- 
CTOBHHOI4 H nepeMeHHOH CBB3M HG bOJlGG 1 30 B 
(UnocT. + Upep pasMax); nepeMeHHan cocra- 
B/iBK)LqaB 260 B paaMax ao 1 KFq 
Pe>KMM padOTbi: TonbKO Kanan A; ToribKO Kanan B; 
KOMMyraqHB KaHanoB reHepaxopoM paaeepxKH; 



3.1.2. Calibrator 

SourcG of rectangular voltage 

Polarity: Positive with regard to zero 

Output voltages: 0.04 Vpp, 0.4 Vpp, 4 Vpp ±2 % 

Repetition frequency: 1 kHz ±2 % 

Rise time: 330 ns 
Duty cycle: 49 % to 51 % 

3.1.3. Horizontal amplifier 

The input of channel B of the vertical amplifier serves 
as input connector (after switching over to the X— Y 
mode). 

The input sensitivity and impedance are the same as 
those of the vertical amplifier. 

Frequency range: 0 to 4 MHz (8 divisions) 

Max. input signal: ±4x reading of the input divider 



3.1.4. Vertical amplifier 

Frequency ranges: DC: 0 to 120 MHz [-3 dB] 
AC: 1 0 Hz to 1 20 MHz [-3 dB] 

Rise time: ^ 2.9 ns 

Deflection coefficient: Calibrated in steps: 0.01 , 0.02, 
0.05, 0.1, 0.2, 0.5, 1,2, 5 V/div. 

Accuracy ±5 % 

Pulse overshoot: 5 % 

Temperature-dependence of the frequency respon- 
se: Max. ±0.1 dSrC at 120 MHz 

Continuous sensitivity change: ^1 : 2.5 

Input RC: 1 mQ, approx. 25 pF; asymmetrical input 

Max. input voltage: max. 130 V at DC and AC 
coupling (Voc + V^c peak): 

AC component 260 Vp.p up to 1 kHz 

Modes of operation: Only channel A; Only channel 
B; Channel switching by the time base; Channel 
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kanalu kmitoctem asi 500 kHz; oba kanaiy A±B: 
XY; u kanalu B pfepinani polarity ± 

Odber synchronizace: moznost synchronizaoe signa- 
lem 7 . kanalu A, aignalem z kanalu B, 
z koncoveho stupne A±B 

3.1.5. Casova zakladna 

Rozsah rychlosti casove zakladny A. 0,5 s/dil az. 
0,05 /rs/dil 

Rozsah rychlosti casove zakladny B; 50 ms az 
0,05 ji/s/dil 

Chyba: max. ±5 % 

Odstuphovani rychlosti; 1 ; 2 ; 5 

Lupa: 10X 

Pfidavna chyba: ±2 % ±10 ns pfi vynechani prvnich 
a poslednich 10 % delky stopy 

Zpusoby provozu: pouze zakladna A; zakladna A ph- 
svetlena zakladnou B; pouze zpozdena zakladna 
B; zakladna A stfidave se zakladnou B (pfepinani 
zakladnou A) 

Synchronizace (zakladna je pine spoustena) 



Zpusoby provozu spousteni: 


int: ss 


0- 20 MHz < 1 dilek 
0-100 MHz <2 dilky 
0-120 MHz <3 dilky 


ext; ss 


0— 20 MHz < 0,1 Vef 
0-100 MHz <0,3 Vef 
0-120 MHz <0,5 Vef 


Rvst. 


1 ±20 % 


Cvst. 


<30 pF 


ST 


dolni mezni kmitocet 20 Hz 


NF 


horni mezni kmitocet 100 kHz 


VF 


dolni mezni kmitocet 100 kHz 



KOMMyTapua Kananos HacTOToPi npnOn. 500 
Kfp: o6a Kanana A±B; XY; nepeKmoneHne no- 
napnocTM Kanana B± 

Pe>KMM CMHXpOHnaapUM; B03M0>KH0CTb CMHXPOHM- 
aapnu cumanoM Kanana A; curuanoM Kanana B: 
curnanoM OKOHenHoro KacKafla A+B 

3.1.5. rcnepaTop paasepTKH 

fluanaaoM CKopocrefi paaaepTKU A. 0.5 c/fleneane 
- 0,05 MKc/flenenne 

/(uanaaoH CKopocreii paseepTKU B: 50 Mc/Asne- 
Hue — 0,05 MKc/AensHue 

RorpeujHOCTb: wane. ±5 % 

CooTHOiueHua cKopocTeii paaeepTKn: 1:2.5 

Jlyna: 10X 

flonojiHMxenbHaa norpeuJHOCTb: ±2 % ±10 hc npn 
MCKmoMeHun Hananbaoro n Koaesaoro yaacTKa 
10 % OT pasMepa ocpannorpaMMbi no ropnaoa- 
xann 

Pe>KaMbi paOoTbi: TonbKO paasepiKa A; 

paaeepTKa A c noACBerKOti paaBeptKn B; TOUb- 
KO 3 aAep>Kaaaan pasBepxKa B; paaeepTKa A 
aepeAyeTCB c paaBepTKOii B (KOMMyrapuB car- 
aanoM reaepaxopa paaeepxKM A) 

Caaxpoaaaapaa: (reaepaxop paaeepxKM aanyc- 

Kaexca) 

CnocoObi aanycKa: 

eayxp. noex. 0 — 20 MP p 1 

0-100 MPp < 2 Ae/ieaaa 





0-120 MTp < 3 AeneHMB 


BueujH. nocT. 


0- 20 MFp < 0,1 B ac|5c|3. 
0-100 MFp < 0,3 B aci)(t). 
0-120 MFp < 0,5 B ac|jc}3. 


Rbx 


1 MOm ±20 % 




< 30 n0 


nepew. 


HMJKHHB rpaHUMHan Macxoxa 
20 Fp 


HR 


aepxHaa rpaHUMHaa Macxoxa 
100 kFp 


BH 


HVDKHBB rpaHMMHaa Macxoxa 
100 kFp 



switching by approximately 500 kHz; Both chan- 
nels A±B; X-Y operation; Channel B has facility 
for polarity switching (-f or — ) 

Synchronization; By a signal drawn from channel A; 
By a signal drawn from channel B; By a signal de- 
rived from the final stage A±B 

3.1 .5. Time bases 
Speed range of time base A; 0.5 s/div. to 
0.05 As/div. 

Speed range of time base B. 50 ms/div. to 
0.05 //s/div. 

Error; Max. ±5 % 

Speed steps. 1:2:5 
Time magnification: lOX 
Additional error: ±2 % ±10 ns 

Excluding 1 0 % of the trace length at each end. 



Modes of operation: Only sweep A; Sweep A with 
brightness modulation derived from sweep B; On- 
ly delayed sweep B; Sweeps A and B alternately 
(switched by time base A) 

Synchronization; (data for full triggering) 

Triggering modes; 

INT. DC 0 to 20 MHz < 1 division 
0 to 100 MHz < 2 divisions 
0 to 120 MHz < 3 divisions 

EXT DC Oto 20 MHz < 0.1 V RMS 
0 to 100 MHz < 0.3 V RMS 
Oto 120 MHz < 0.5 V RMS 

R.^ 1 MQ ±20 % 

< 30 pF 

AC Bottom limit frequency 20 Hz 

AF T op limit frequency 1 00 kHz 

RF Botom limit frequency 1 00 kHz 
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AUT dolni mezni kmitocet asi 100 Hz 

Bez signalu samovolne odbiha. 

Zakladna B je pfirno spoustena ze zakladny A. 

Obe zakladny jsou vybaveny pomocnymi vystupy pfi- 
svetlovadho impulsu v TTL urovnich (N = 1 ). 



3.1.6. Jasovamodulacepaprsku 
Vstup Z 

Min. modulacni napeti: 3 
Max. modulacni napeti: 10 
Vstupni kapacita: asi 40 pF 
Vstupni odpor: asi 47 kQ 

3.2. Pracovni podminky 

Referencni teplota; +23 °C ±2 °C 
Provozni teplota: +5 "C — 1-40 "C 
Relativni vihkost: 40—80 % 

Tiak vzduchu: 86 000 Pa — 106 000 Pa 

Pracovni poloha pfislroje: vodorovna nebo naklonena 

Napajeni: ze stfidave site 220 V/120 V; 50—60 Hz 

Drub napajeciho proudu: stridavy sinusovy se zkres- 
lenim mensim nez 5 % 

Pfikon: asi 1 45 VA 
Jisteni; 220 V - 630 mA/250 V T 
120 V- 1,25 A/250 VT 
' Vnejsi magneticke pole: zanedbatelne 
Vnejsi elektricke pole: zanedbatelne 



3.3. Vseobecne udaje 

Bezpecnostni tfida: pfistroj je proveden v bezpec- 
nostni tfide I podle CSN 35 6501 
Osazeni: 1 obrazovka, 1 6 integrovanych obvodu, 173 
tranzistoru, 129 diod 



ABT rpaHUMHan nacTOTa 

npn6n. 100 Fg 
Bea curnana paboTaer 
B pe>KMMe aBTOKonebaHMM. 
FeHepaiop B ripnMO aanycKaercn curnanoM rene- 
paropa A. 

06a renepaTopa paseepTKn ocHaigeMbi bcoomo- 
rarenbHbiMM BbixoflaMU nMnynbca noflCBexKM 
B ypoBHBX TT/1 (N = 1). 

3.1.6. Moflynagun nyna no apKOcru 
Bxofl Z 

Mmh. Hanp«>KeHMe MOflynagnn; 3 B paawax 
MaKC. Hanpa>KeHMe MOAynagnn: 10 B pasMax 
BxoflHan eMKOCXb: npn6n. 40 nO 
BxoflHoe conpoxMBjieHne: npubn. 47 kOm 

3.2. yc/iOBna 3KcnnyaxaqnM 

HopMaobHaa xewnepaxypa: +23 °C ±2 ’C 
PaOoMaa xeMnepaxypa: +5 "C — h 40 C 
OxHOCMxexibHaa BXia)KHOCXb Boaflyxa: 40—80 % 
flaB/ieHne Boaflyxa: 86 000 Fla — 106 000 Fla 

PaOonee nono>KeHMe npnOopa: ropnaoHxanbHoe 
nnn HaKxiOHHoe 

FlMxaHne: ox cexn nepeMOHHoro xoKa 220 B/120 B; 
50-60 Fg 

Bufl xoKa nuxaHun: nepeweHHbiM cnHyconfla/ibHbiM 
c KHI/I Menee 5 % 

RoxpeS/iaeMaa MOigHOCXb: npn6n. 145 BA 
3aiAMxa: 220 B - 630 mA/250 B T; 120 B - 1,25 A/ 
/250 B T 

BHeujHee warHMXHoe none: npeHe6pe>KMMO Mano 
BneiuHee aneKxpunecKOKe none: npeHe6pe>KMMO 
Mano 

3.3. 06igiie ashhug 

Knacc OesonacHOCxn: npubop BbinonHen no Knac- 
cy beaonacHOCXM 1 no npeflni/icaHnaM M3K 
PaOoHMM KOMnneKX nonynpoBOflHUKOBbix n ea- 
KyyMHbix npn6opoB: aneKxpoHHO-nyneBaa xpy6- 
Ka 1 ujx.; MHxerpanbHbie MUKpocxeMW 16 mx.; 
xpaH3MCXopbi 173 mx.; flMOflbi 129 uix. 



AUT. Bootom limit frequency approx. 

100 Hz 

Without a signal, the time base runs 
freely. 

Time base B is triggered directly by lime base A. 

Each of the two time bases has an auxiliary output of 
the pulse for trace brightness modulation in TTL le- 
vels (N = 1 ). 

3.1.6. Brightness modulation 

Z input for trace brightness modulation 
Min. modulating voltage: 3 Vpp 
Max. modulating voltage: 10 Vpp 
Input capacitance: Approx. 40 pF 
Input resistance: Approx. 47 kQ 

3.2. Working conditions 

Reference temperature: +23 'C ±2 "C 
Ambient temperature range: +5 C to +40 "C 
Relative humidity range: 40 % to 80 % 

Atmospheric pressure range: 86 000 Pa to 
106 000 Pa 

Working position of the oscilloscope: Horizontal, 
or tilted 

Powering: From AC mains of 220 V, or 120 V, 50 
to 60 Hz 

Powering current: Sinusoidal AC, of distortion less 
than 5 % 

Power consumption: Approx. 145 VA 
Protection: By fuses: 630 mA/250 V T for 220 V, or 
1. 25 A/250 VT for 120 V 
External magnetic field: Negligible 
External electrid field: Negligible 



3.3. General data 

Intrinsic safety: Class I., according to the Czechoslo- 
vak Standard CSN 35 6501 , in conformity with the 
pertaining 

lEC Recommendation (Publ. No. 348, 1971 ). 
Complement: 1 Cathode ray tube, 16 Integrated cir- 
cuits, 173 Transistors, 129 Diodes 
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Rozmery pfistroje (bez drzadla); vyska 165 mm, sifka 

407 mm, hloubka 520 mm, Ajfka 

Rozmery zabaleneho pristroje: vyska 410 

600 mm, hloubka 830 mm, hmotnost asi 3 g 



4. PRINCIP CiNNOSTI 

4.1. Bioko ve schema (obr. 1 ) vertikalniho 
zesilovace 



A — Vstup A 
B - Vstup B 

1 — Vstupni delic 

2 - Emilorove sledovace 

3 - Vstupni zesilovac 

4 - Operacni zesilovac 

5 — Delic 

6 — Zesilovac 

7 — Zesilovac 

9 ~ Budic zpozddvaci linky -E zpozdovaci linka 

10 — Zesilovac 

11 — Zesilovac 

^ 2 — Emitorove sledovace 

14 - ElekTonicky pf^ 

1 5 - Elektronicky pfepinany zesilovac synchroniz 
16“ Synchronizacni zesilovac 

^ ^ Komplementarni sledovac 

18 — Emilorove sledovace 

19 - Spinaci zesilovac 

20 - Hradlovaci obvod , . . .-u, 

2-j — Tvarovaci obvod + multivibrator 1 MHz 

22 — pfepinaci impuls casove zakladny 

23 - Zhaseci impuls ^ 

24 _ Synchronizacni signal do casove zakladny 

25 — Vyrovnani nuly 

26 — Plynula zmena citlivosti 

27 — Posuv , ^ ... 



Y Y — Vertikalni vychylovaci desticky ^ 

28 -'Rozvazeni vertikalniho zesilovace pn provozu 
,,ALT." casove zakladny 
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radapuTbi npn6opa (6e3 pynKn); Bbicora 165 mm. 

ujMpMHa 407 MM, rny6nHa 520 mm, wacca 20 Kr 
rabaDMTbi ynaKoeaHHoro npnOopa; Bbicora 410 mm, 
lUMpuHa 600 MM, rjiyOnHa 830 mm, Macca npn6n. 
32 Kr 



4. nPMHUHn flEMCTBMfl 

4.1. BnoK-cxeNia (pMC. 1) ycMJiMTeiw sepTH- 
KanbHoro oTKnoHeHMn 

A - Bxofl A 
B - Bxofl B 

1 - BxoflHOM flenuTenb 

2 — OMMTiepHbie noBTopMTenn 

3 — BxoAHOi?i ycunuTenb 

4 - OnepaLtMOHHbiM ycunurenb 

5 - flenmenb 

6 - ycMfiMTenb 

7 ” ycunmenb 

9 - Bo36yAKTenb riMHUH 3aAep>KKH + nMHMfl 33Aep>KKM 

10 — ycurmienb 

11 *- ycMfiMTenb 

12 — DMMTTepHbie noBTopMTenn 

13 : K-rJEST— =»»»•— 

^5 _ nepeKnioMaeMbiM ycunuTenb cMHxpoHMsaiA 

16 yCMflMTe/lb CMHXpOHI43ai4MH 

— KoMnneMeHTapHbiM noBTOpMTenb 
— DMUTxepHbie noBTOpwreriM 

19 — KmoneBbie ycMnnienn 

i; : g7.?,ToP«PO»r, + m,pp,..p6p.,pp 1 

22 - MMnynbc nepeKnioMeHMfl pa3BepTKH 

23 — rac^^uiMM MMnynbc 

24 - CnHXpOHUSMpyioiMMM curuan b pasBepTKy 

25 - KoMneHca4Mfl Hyn« 

20 - nnaBHoe n3MeHeHne nyBCTBHTe/ibHOCTM 
27 — CMeuieHMe 

V — Y — BeDTMKanbHO OTK/IOHBIOlUMe nnacTMHbi 
Ik -^PaaPraHcXoBKaycM/iKTena BeprviKanbHoro oT^moHe- 
HMa B pe)KMMe pa6oTW «A/1T.» reaepaTopa pasBepTKa 



Wld,h 407 mm Hejgm 
165 mm. Depth 520 mm, (Excluding the handle) 

hstrumeSt^acked; Width 600 mm. Height 
410 mm. Depth 830 mm, Weight 32 kg approx. 



4. PRINCIPLE OF OPERATION 

4.1. The block diagram of the vertical amplifier is 
in Fig. 1 

A — Input A 
B - Input B 

1 — Input attenuator 

2 - Emitter followers 

3 — Input amplifier 

4 - Operational amplifier 

5 - Attenuator 

6 - Amplifier 

7 - Amplifier 

8 - Amplifier 

9 — Driver of the delay line + delay line 

10 - Amplifier 

11 — Amplifier 

12 - Emitter followers 

13 ~ Final amplifier 

^4 _ Trigger signal amplifier with switch 
^ 5 — Trigger signal amplifier with switch 

16 — Synchronizing amplifier 

17 — Complementary follower 

18 - Emitter follower 

19 - Switching amplifier 

20 - Gating circuit . . 

2-| — Shaping circuit 4- multivibrator 1 MHZ 

22 — Switching pulse of the time base 

23 - Blanking pulse 

24 — Trigger signal to the time base 

25 “ Zero balancing 

26 — Continuous sensitivity control 

27 — Shift 

in « »»««»" 

(“ALT.”) of the time bases 





4.2. Blokovd schema casov6 zikladny 

1, 21 — Vstupnf pfepi'nac 

2 , 22 — Synchronlzacni zesilovac 

3, 23 — Tvarovaci stupen 

4, 24 ~ ftfdici zesilovac 

5, 25 — Integrator 

6, 26 — Zastavovad obvod 

7, 27 — Hradlovaci obvod 

8 “ Obvod zadrze 

9 — Elektronicky prepinac 

10 — Obvod pro jednorazove spousteni 

1 1 — Casovad obvod automatiky 

12 ~ Soudnovy obvod 

13 — Zesilovad vystupnich Impulsu A 

14 — Zesilovac pro Indikadnl svetio 

1 5 ~ Sledovac signalu 



4.2. BiiOK-cxeMa reHeparopa paasepTKii 

1, 21 — BxoflHOM nepeKntOHarenb 

2, 22 — ycunuTe/ib CMHXpOHMsaLtnn 

3, 23 - KacKafl ctDOpMMppBaHun 

4, 24 — ynpaan^HDU^MM ycMnMTe/ib 

5, 25 — HHTerparop 

6, 26 — CxeMa ocTaHOBKM 

7, 27 — CTpo6npytoiitaq cxeMa 

8 — Cxewa 3aflep>KKM 

9 ~ OneKTpOHHbIM KOMMyiaTop 

1 0 — CxeMa oflHOKpaTHoro aanycKa 

1 1 — ynpaB/injounan cxeMa asTOMaTHKM 

12 — CxeMa npoM3BefleHHB 

13 — yCM/IMTe/lb BblXOflHblX HMRy/IbCOB A 

14 — yCM/lMTenb fl/TB naMHbl MHflUKamiM 

15 — rtoBTopuTenb cumana 



4.2. The block diagrams of the time bases 

1, 21 — Input switches 

2, 22 — Trigger amplifier 

3, 23 “ Shaping stages 

4, .24 — Control amplifiers 

5, 25 — Integrators 

6, 26 — Stopping circuits 

7, 27 — Gating circuits 

8 — Hold off circuit 

9 — Electronic switch 

1 0 — Circuit for one-shot triggering 

1 1 — Timing circuit of the automatic control 

12 “ AND circuit 

13 — Amplifier of output pulses A 

14 — Amplifier for the indicating lamp 

15 — Signal follower 
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16 - Elektronicky pfepinac funkci 

17 — Pfepinac 1X 

zesilovace ... , . - 

20 - Vystup pfeklapeciho impulsu pro vertikalni 

zesilovac 

28 - Zpozcfovaci obvod 

29 — Tvarovac zastavovaciho impulsu 

30 — Zesilovac vystupnich impulsu B 

31 — Horizontalni zesilovac 

32 - Symetricky signal pro horizontalni desky 

obrazovky 

33 _ Zesilovac pfisvetlovaciho impulsu 

34 — Impuls pro fizeni jasu obrazovky 



16 - aneKTpoHHbiii KOMMyraTop pe>KviMOB paeoTbi 

17 — nepeKmoHarenb 1X 

18 - nawma MHAMKauMM 

19 — Bbixoftbi ycunuTeneM ropn30HTaribHoro 

20 - Sroro"nW»SSo«»n,n^^^ 

KanbHoro oTKnoHeHn« ^ 

II _ Cxewa ^opMupoBaHnq nwnynbca ocraHOBKH 

30 *- ycMfiMTenb BbixoAHfc>*^ MMnynbCOB 

31 — ycMjiMTenb ropnaoHTaiibHoro oTK/ioHenuB 

32 - CuMMeTpMHHbit^ curHan 

oTKnoHflwutiix nnacTMH sneKTpoHHO-nyMeBon 
TpybKM 

QQ — ycM/iMTenb nMnynbca noACBejKH 
34 - MMoynbc ynpaeneHMH apKOCTbio aneKrpoHHo- 
nyMOBOM TpybKH 



^ g Electronic function selector switch 

17 — Change-over switch 1 X 

18 - Indicating lamp ^ 

19 - Outputs to the horizontal and brightness 

modulating amplifiers rthovoHirai 

20 - Output of the alternating pulse for the vertica 

amplifier 

28 - Delay circuit 

29 — Shaper of the stopping pulse 

30 - Amplifier of output pulses B 

plates of the CRT 

33 - Amplifier of the pulse for trace brigthness 
modulation 

*34 _ Pulse for trace brigthness modulation 
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35 

36 

37 



4.3. 



1 - 
2 - 

3 - 

4 - 

5 - 



Vystup rozvazovaclho impulsu pro vertikaini 


35 - 


zesilovac 




Zesilovac pro provoz X— Y 


36 ~ 


Pfepinaci impuls pro elektronicky pfepinac 


37 ~ 


funkci (16) 




Blokove schdma zdrojii 


4.3. 



Bh\xo^ MMny/ibca paaCa/iaHcnpoBKM 
BepTMKa/ibHoro ycunuTe/iR 
ycurmrenb fl/ia pe>KHMa X— Y 
1/lMnynbc nepeKrifOMeHna fl/in aneKTpoHHoro 
KOMMyraropa (16) 



BnoK-cxeivia mctohhmkob nMTaHiin 



35 — Output of the unbalancing pulse for the 

vertical amplifier 

36 — Amplifier for X— Y operation 

37 — Switching pulse for the electronic 

switch (16) 



4.3. Block diagram of the power supplies 




Obr. 3 Pmc. 3 Fig. 3 



Transformator a usmerhovace s filtry 

Stabilizatory 

Zdroj VN pro obrazovku 

Kalibrator napeti 

Pfisvellovaci impuls ,,Z" zesilovace 



1 “ TpaHcc|30pMaTop m BbinpaMure/iM c 4)nnbTpaMM 

2 — CTa6vi/iM3aTopbi 

3 — HcTOHHMK BH Ana sfieTpoHHO-nyHeBOM TpybKH 

4 — Kann6paTop HanpfDKeHna 

5 — HMny/ibC noflCBerKM ycM/inTena Z 



1 “ Transformer and rectifiers with filters 

2 — Stabilizers 

3 — High-voltage supply for the CRT 

4 — Voltage calibrator 

5 — Pulse for trace brightness modulation from the 

Z-ampllfler 
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5 POKYNY PRO VYBALENI A PftiPRAVA 

prIstroje k provozu 

5.1. Vybalem' pnstroje 

Pfistroj zabaleny vyrobcem umistete tak, P" 

vvbalovani v pracovni poloze. Vlastni pristroj je ys 
nufarobl z%olyetyl6nu. Na pristroji jsou um.steny 
sacky s vysousedlem. 

DoDorucuieme obal odstfihnout v miste svafeni tak, 
aby V nem mohl byt pfistroj skladoyan (pokud neni 
pouzivan k mefeni) nebo pfepravovan. 



5.2. Skladovani 

Pfistroj skladujte pokud mozno v mistnosti se stalou 
SSru tepiotou. Pfi dele trvajicich pfestavkach 
V pouzivani pf istroje vsunte pristroj do sacku z polye 
wSnu a uloite do krabice, ve Were byl dopravoyan. 
Chrahte pfistroj pokud mozno pred prudkymi zmena- 
mi teplot, vlhkem a agresivnim prostredim. 



5. yKA3AHMR RO PACRAKOBKE 
li nOAPOTOBKE nPMBOPA 
K 3KCnJiyATAI4MM 

5.1. PacnaKOBKa npn6opa 

npn6op, ynaKOBaHHblii Ha aaBOAe-MaroTOBHTe/ie 
ycraHOBH^b xaK. MTObbi OH BO BpeMB Pacn^KOBKH 
naxoAMncB b pabOMew nono)KeHHn. CobCTBenHO 

npHbSp ycTanoBnen b obBepxKe h 3 no/iM3TMneHa. 
Ha npn6ope pacnono>KeHbi naKeiHKM c Ae'"‘^AP® 

SoMeHAyeTCH paapeaaxb obBepxKy b wecxe 
LapKM xaK, Hxobbi B Heii MO>KHO 6bmo npHbop 
xpaHMXb non xpaHcnopxMpoBaxb (ecnM oh h 
HcnonbayexcB a^” MawepeHHB). 

5.2. XpaHBHMe 

npHbop xpaHHXb. no bo3mo>khocxh, b nowe^eHHH 
c nocxoBHHOM KOMHaxHOi^ xeMnepaxypoM. ripM 6o 
nee A^inxenbHbix nepepweax b 
xaHOBMXb npn6op b obsepxKy H3 nonn3xnneHa m 
B KopobKy, B KOXOPOH OH 6bin nocxaBnen npMbop 
cneAyer akutnutaxb ox pe3KHx HaMenenviH xeMne- 
paxypbi, BnarM m arpeccMBHOM cpeAW. 



5 instructions for unpacking 
AND preparation FOR USE 

5.1 . Unpacking the instrument 

The osciiloscope in its original packing has to be pla 
ced so that, after being unpacked, it is in its working 
position. The instrument proper is in ^ Po'ye 
cover which is hermetically sealed. Sev®r®' 
bags containing a desiccant are attached to the in 

Kret^mmended lo cut the polyethylene cover do- 
se to where it is sealed, so that it can be used either 
for storing the instrument (when not being used fo 
a measurement), or for possible transport at a later 

date. 

5.2. Storage 

The oscilloscope must be stored in a room where the 
temperature is constant, as far as possible^ W the ca 
se of lengthy intervals between applications, the os 
SiScope hL to be placed in its polyethylene cover 
and puWn the original box in which it arrived from the 

Thelnstrument must be protected against sudden 
temperature changes, dampness ^Q^ressive u^ 
mes (further details are given in Section 1 1 . of this 
Manual). 



5.3. Priprava mereni 

Pfed Dfipoienim pfistroje na sit se pfesvedcte, zda je 
pfistroj pfipojen na spravne sifove napeti udane na 
volici V pfipade, ze na volici je nespravne napeti, 
pfepojte volic do spravne polohy. Pfepojeni se Pi'u^a- 
di p^o uvolneni zajist'ovaciho sroubu 
toudkem ktery vytahnete a zasunte tak, aby cislo 
udSS napeti bylo proti trojuhelnikove znacce na 

zadntm stitku. 



5,3. riOflTOTOBKa MSMepeHHM 

nepeA noAK/iioHeHHeM npubopa k cexM Heo6xoAn- 
MoVeAuxbCB B XOM, MXO OH nepeKOWHeH na npa- 
BMJibHoe HanpBJKOHHe cexM, yKaaaHHoe ua nepe 
KnioMaxene. B xom chynae, ecnM Ha 
ne MMeexcn nenpaBMnbHoe Hanpn)KeHMe cexM to 
nepeKnioMaxenb cneAyer nepeeecxM b npaBMnb- 
Hoe nono)KeHMe. nepeKmoneHMe ocyiAecxennexcn 
nocne ocnabneHMB cpMKCMpyioiMero Bijuxa c no- 
Mouibio AHCKa nepeKmoHeHMB, Hxobbi MMcno, 

on^AennioiAee nanpaxceHMe cexM, naxoAMnocb 
no ocM xpeyronbHOM moxkm na saAneM nanenM. 



5_3. Preparations for a measurement 

Before connecting the oscilloscope to the AC mains 
it is necessary to make sure that it is switched to the 
available mains voltage by means of its ^e 

selector. If this selector indicates an incorrect voltage, 
then it has to be reset to the correct position, as to - 
lows; After releasing the retaining screw of the swit- 
ching disc, the latter has to be pulled ®ut partially and 
turned so that the number indicating the availaWe 
mains voltage is opposite to the ^uangular rnark on 
the back panel; then the disc has to be pushed home 
and secured with the retaining screw. 
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Zajisfovaci sroub znovu zasroubujte. Pfistroj je od vy- 
robce nastaven na napeti 220 V. Pfi pfipojeni na 
120 V je tfeba vymenit tez sitovou pojistku. Hodnoty 
pojistek pro obe napajeci site jsou uvedeny 
V kapitole 3 — ,,Technicke udaje“. 



5.4. Umistem' pnstroje 

Pro spravnou funkci je nutne, zejmena pfi zvysene 
okoini leplote, umistit pfistroj tak, aby byl dostatecne 
vetran. Z toho duvodu je nutno dbat, aby vetraci otvo- 
ry byly pfistupne proudu vzduchu. Soucasne je nutno 
dbat, aby chladici zebra s vykbnovymi tranzistory, 
umistena na zadni strane pfistroje, nebyla zakryta. 



Nedodrzeni techto zasad muze mit za nasledek pfe- 
hfati pfistroje, tim muze dojit ke zhorseni vlastnosti, 
eventualne k poskozeni. 

Poznamka: 

Pokud by pfi vybalovani pfistroje bylo zjisteno pod- 
statn6 poskozeni obalu, zkontrolujte pfed uvedenim 
do provozu, zda nebyl poskozen i pfistroj. 



6. NAVOD K OBSLUZE a POU2fvANi 



6.1. Pohled na pfedni panel pnstroje 



F1 Vstupni konektor kanalu A 

F101 Vstupni konektor kanalu B 

5 1 . 1 Pfepi'naC ss a st vazby kanalu A 

51 .2 Pfepinad nulovani kanalu A 

S2 Pfeptnac vychylovaciho clnitele kanalu A 



OuKCUpytOmUM BMHT CHOBB 3aBMHTHTb. flpuOop HB 
3aBOAe-n3roTOBHTene ycTBHOBneH hb hb- 
npjt>KeHMe 220 B. Hpn nepeKritOHeHnn hb 120 B ne- 
OOxOfll/IMO TBK>Ke 3BMeHHTb CBTeBOM npeflOXpBHM- 
Tejib. SHBMeHMFi npe^oxpBHMTeneM flnft oOomx hb- 
^p9\'>KeH[^\A CGTM npuBefleHbi b mase 3 «Tex- 
HMHeCKkie flBHHbie». 

5.4. PacnonoMeHMe npn6opa 

npaenfibHOM paOoTbi, ocoOghho, npn no- 
BbiujeHHOM TeMnepaxype OKpy>Katoi^ero Bosflyxa 
HeoOxoflMMO pacnonarBTb npnOop tbk, mtoOw o6e- 
cneHHBBJiacb flocxaTOHHa« rioaxoMy 

HeoOxoflMMO oOecneMMXb /i^ocxyn noxoKa Boa^yxa 
K BGHXUnfiMMOHHblM OXBGpCXMBM. OflHOBpGMGHHO 

cjiGflyGX cnGflMXb 3a xgm, Hxo6bi pa^Maxopbi moih- 
Hbix xpaH3MCxopoB, pacno/io>KeHHbie na saflHGM 
cxGHKG npnOopa, hg Obinn SaKpblXbl. 
HGCOOrUOflGHMG 3XMX npaBMfl MO>KGX npUBGCXM 
K HGparpGBy npnOopa, yxyfltiJGHMK) Gro napaMG- 
XpOB HflM fla>KG K BbIXOfly M3 CXpOB. 

npUMGHaHMG; 

Ecjim npn pacnaKOBKG npn6opa o6Hapy>KeHO cy- 
U^GCXBGHHOG HOBpG>KflGHMG Xapbl, XO HGpGfl nyC- 

KOM npn6opa b xofl cnGflyGx yOGfluxbCfi b xom, mxo 

HG nOBpG>KflGH C3M npn6op. 



6. MHCTPyKMMJl no OBCJiy>KMBAHMK) 
M OKCnnyATAMMM 

6.1. nepe/^HeM naHe/iM npii6opa 



F1 BxoflHoe mesflo Kauana A 

F101 Bxo/^Hoe rnesflo Kauana B 

51.1 nepeKmoHarenb censM no nocT. n nepew. TOKy 

Kanana A 

51.2 nepeK/iHDHaTenb ycraHOBKH Hynn Kanana A 

S2 DepeKnioHaTe/ib K03cj34)ML4MeHTa oTK/ioHenun 

Kanana A 



Each newly delivered instrument has been set by the 
makers for 220 V powering. If it has to be switched 
over for 1 20 V powering, then also the mains fuse has 
to be exchanged. The correct fuse ratings are given 
in Section 3 — “Technical Data". 



5.4. Positioning the oscilloscope 

In order to ensure correct operation of the oscillosco- 
pe, especially at higher ambient temperatures, it is 
essential to position it so that it is cooled adequately 
by natural air circulation. For this reason, the cooling 
vents must not be obstructed in any way and also the 
heat sinks of the power transistors, which are moun- 
ted on the back of the instrument, must not be cove- 
red up. 

If these conditions are not met, the instrument could 
become overheated, resulting in worsened properties 
and even damage to it. 

Note: 

If, when unpacking the oscilloscope, it is found that 
the packing has been damaged badly, then before 
setting the instrument in operation, it is necessary to 
make sure that it has not incurred any damage itself. 



6. INSTRUCTIONS FOR USE AND ATTENDANCE 

6.1 . Front panel of the oscilloscope 

The main controls of the oscilloscope are concentra- 
ted on its front panel (Fig. 4) and are as follows: 

F 1 Input connector of channel A 

F 1 01 Input connector of channel B 

SI .1 Change-over switch for setting DC or AC coupling 

of channel A 

51 .2 Zeroizing switch of channel A 

52 Selector of the deflection coefficient of channel A 
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Obr. 4 Puc- 4 *^'9 



5101.1 

5101.2 
S102 

S3.3 

53.1 

53.2 



pfepinaC ss a st vazby kanalo B 

pfpnin3C pulovsni ksnslti B 

S"ae vychylovaciho einile.e kanalu B 

Pfeoinat polarity kanalu B / aj-r\ 
PfepinaC volby synchronizace A (A_ ) 

Pfepinafi volby synchronizace B (A+B) 



5101.1 

5101 .2 
S102 

S3.3 

53.1 

53.2 



epaKfivonaTonb 

anana B 

epeK/iK)MaTenb 

lepeKruonaTenb 

anana B 

I e pe K/noH axe n b 
lepeKfitoHarenb 

V (A±B) 

lepeKJiKDMaTenb 

3 (A±B) 



\ 

cBh3n no nocT. h nepeMen. TOKy 



TosiSh^HTa oTKnoHeHBn 

nonapHOCTM Kanana B 
Bbi6opa C^1HXpOHH3a^MM 

Bbi6opa CMHXpOH^13a^MM 



5101.1 

5101.2 
S102 

S3.3 

53.1 

53.2 



Polarity selector 

Synchronization 



switch of channel 
selector A (A±B) 



B 



Synhronization selector B (A±B) 



AC coupling 
f channel B 
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S4.1 


Pfepmac funkcl — kanal A 


S4.1 


riepeKjiioMaTenb po>kmmob paboTbi — Kanan 
A 


S4.1 


Function selector — channel A 


S4.2 


Pfepinac funkcl — pfeplnano casovou 
zakladnou 


S4.2 


r)epeKnK3HaTenb pe>KMMOB paboTbi — 
KOMMyxamiR cumanoM paasepiKu 


S4.2 


Selector for channel switching by the time 
base 


S4.3 


Pfepinac funkcl — souctovy provoz A ±B 


S4.3 


DepeKotoMaTenb pe>KMMa paborw — pe^nw 
cno>KeHMa A±B 


S4.3 


Selector for common AIB operation 


S4.4 


Pfepinac funkcl — pfeplnano kmitoctem 
500 kHz 


S4.4 


nepeK/itoHaTenb pe>KMMa paboxbi — 
KOMMyxaLtna nacxoxoM 500 kF 14 


S4.4 


Selector for channel switching by the 
frequency 500 kHz 


54.5 

54.6 


Pfepinac funkcl — kanal B 
X-Y 


54.5 

54.6 


nepeKnK)Haxenb pemuMa paOoxbi — Kana/i B 
X-Y 


54.5 

54.6 


Function selector - channel B 
X—Y operation 


P35 


Potenclometr ss vyrovnani vstupniho 
pfedzesilovace v kanalu A 


R35 


rioxeHL|MOMexp ycxaHOBKn no nocx, xoKy 
BxoflHoro npefleapnxenbHoro ycunuxenn 
— Kanan A 


R35 


Potentiometer for DC balancing of the Input 
preamplifier of channel A 


R36 


Potenclometr plynule zmeny vychylovaclho 
clnitele kanalu A 


R36 


rioxeHLtMOMexp nnaBHoro usMeHeHna 
K03c|345>^4neHxa oxKnoHeHkm Kanana A 


R36 


Potentiometer for continuous setting of the 
deflection coefficient of channel A 


R38 


Potenclometr vertikainlho posuvu kanalu A 


R38 


rioxeupMOMexp cMeuteHun no eepxMKann 
Kauana A 


R38 


Potentiometer for vertical shift — channel 
A 


P135 


Potenclometr ss vyrovnani vstupniho 
pfedzesilovace v kanalu B 


R135 


Floxeni^noMexp ycxanoBKn no nocx. xoKy 
BxoflHoro npeflBapMxenbHoro ycMnuxenn 
Kauana B 


R135 


Potentiometer for DC balancing of the Input 
preamplifier of channel B 


R136 


Potenclometr plynule zmeny vychylovaclho 
cinitele kanalu B 


R136 


noxeML^MOMexp nnaBHoro M3MeH6Hnn 
K03cbc[5m4MeHxa oxKnoHeHna Kauana B 


R136 


Potentiometer for continuous setting of the 
deflection coefficient of channel B 


R138 


Potenclometr vertikainlho posuvu kanalu B 


R138 


DoxeHLtMOMexp CMeuteHun no BepxnKann 
Kauana B 


R138 


Potentiometer for vertical shift - channel 
B 


R37 


Potenclometr pro dostaveni kalibrovaneho 
vychylovaclho cinitele A 


R37 


DoxeHLtMOMexp flna ycraHOBKn KannOpoBan- 
Horo K03ct)c|)ni4MeHxa xoKnoHGHMn A 


R37 


Potentiometer for readjusting the 
calibrated deflection coefficient (A) 


R137 


Potenclometr pro dostaveni kalibrovaneho 
vychylovaclho dinitele B 


R137 


noxeui^HOMexp flnn ycxaHOBKn KanubpoBan- 
Horo K03ct)(|)Mi4MeHxa oxKnoHeHMn B 


R137 


Potentiometer for readjusting the 
calibrated deflection coefficient (B) 


R5 


Potenclometr pro nastaveni jasu zarovek 
prosvetiujicich rastr pfed obrazovkou 


R5 


rioxeHi^noMexp ycxanoBKH apKocxn naMn 
HaKariMBaHMR, ocBeutaiomMx pacxp 
nepefl sneKxpoHHO-nyMeBOM xpybKoii 


R5 


Potentiometer for brightness setting of 
lamps, illumating the raster in front of 
the CR tube 


R222-R232 


Regulace ostrosti stopy na stinitku 


R222-R232 


hoxeHL^MOMexp pesKOCXM nnxHa na SKpane 


R222-R232 


Control of trace sharpness on the screen 


R235 


Regulace jasu stopy na obrazovce 


R235 


PerynupOBKa npKocxn nnxHa Ha 3/ieKxpoHHo- 
-nyHeBOM xpybKe 


R235 


Control of trace brightness on the CR tube 


S5 


TIacItko pro stfedenl stopy 


S5 


KHOHKa LteHxpOBKM naxHa 


S5 


Push-button for trace centring 


S 6 


SIt’ovy vypinac; ve stiacene poloze ]e 
pfistroj zapnut 


S 6 


CexeBOH BbiKfiKJHaxe/ib — b Ha>KaxoM 
COCXOBHHM npH 6 op BKHIOHeH 


S 6 


Mains switch. In depressed position the 
instrument is switched on 


F2-F5 


Vystupnl zdifky kalibracnlho napetl 


F2-F5 


BbixoAHbie 3a>KHMbi Hanpa>KeHMa KannOpOBKn 


F2-F5 


Output sockets of calibrating voltage 


E25 


Kontrolnl svetio oznamujici zapnuti pflstroje 


E25 


KoHxponHan naMnoMKa, cMrHann 3 npyK)i 4 aa 
BKXitoHeHMe npn 6 opa 


E25 


Pilot lamp signalling switching on of the 
instrument 


E170 


Svltlcl dioda oznamujici pfipravenost 
zakladny 


E170 


CsexoflHOfl, cnrHami 3 MpyK)mMM roxoBHOcxb 
renepaxopa pasBepxKM 


E170 


LED indicating time base readiness 


S7 


TIacItko ,.LUPA“ 10X 


S7 


KHonka «/iyriA>» 10X 


S7 


Push-button "MAG.” for setting 10 x time 
magnification 


F7 


Vstup externlho synchronizacniho signalu 
pro z^kladnu A 


F7 


Bxoa BHeujHero cHrnana CMHxpoHM 3 ai 4 Mn 
reHGpaxopa paaeepxKH A 


F7 


Input for the external synchronizing signal 
for time base A 




R166. R167 


Potenciomelry pro oviadani horizonlalniho 
posuvu 


F6 


VstLip externiho synchronizacniho signalu 
pro zakladnu B 


R163 


Potenciometr pro nastaveni urovne 
spousteni (A) 


R176 


Potenciometr pro nastaveni lemneho 
zpozdeni 


R160 


Potenciometr pro nastaveni urovne 
spousteni (B) 


S11 


Pfepinac pro nastaveni rychlosti zakladny A 


S8.5 


Tfacitko pro jednorazove spousteni 


S8.1-S8.3 


Pfepinac funkci casovych zakladen 


S8 4 


Tiacitko pro voibu jednorazoveho provozu 


S9.9-S9.10 


Tlacitka frekvencniho pasma synchronizace 
a volba synchronizace 50 Hz zakladny A 


S9.6 


Tiacitko polarity synchronizace zakladny A 


S9.7 


Tiacitko zdroju synchronizace zakladny A 


S10 


Pfepinac pro nastaveni rychlosti zakladny B 


S9.2 


Tiacitko polarity synchronizace zakladny B 


S9 3 


Tiacitko zdroju synchronizace zakladny B 


S9.5 


Zapinani automatiky zakladny A 


S9.8 


Tiacitko stejnosmerne a stfidave vazby 
synchronizace zakladny A 


S9.1 


Zapinani automatiky zakladny B 


S9.4 


Tiacitko stejnosmerne a stfidave vazby 
synchronizace zakladny B 



R167 noTeHi\MOMeTpbi ynpnB/ieHun cMeiMenneM 
no ropM30HTann 

pg Bxofx BHOLUHero cnHxpoHnanpyjoiMero cumana 

reHeparopa paasepiKH B 

P163 noTenpuoMeTp ycraHOBKn ypOBHB aanycKa 

(A) 

m75 noTeMpnoMOTp yciaHOBKH 3a^ep>KKH tomho 



R160 


noTenpnoMerp ycTanoBKH ypoBun aanycKa 

(B) 


S1 1 


nepeK/itoHaienb yciaHOBKH cKopocru 
pa3BepTKM A 


S8.5 


KHonKa oflHOKpaxHoro aanycKa 


S8.T-S8.3 


nepeKntoMaienb pe>KiiMa padoTbi 
renepaTOpOB paaeepTKM 


S8.4 


KHonKa yciaHOBKn oflHOKpaiHoro aanycKa 


S9.9-S9.10 


Khobkh nonocbi nacTOT cMHxpoHnaapMH 
M BblOop CMHXpOHMaapUM 50 Fp 
renepaTopa paaeepxKn A 


S9.6 


KHonKa nonnpHOCTM cnHxpoHH3aLtnn 
pasBepTKM A 


S9.7 


KHOHKa MCTOHHMKOB CMHXpOHM3aLtMH 
paaeepTKM A 


S10 


nepeKfiroMarenb ycxaHOBKH CKopocTW 
paaeepTKH B 


S9.2 


KHonKa normpHOCTM cMHxpoHMsauMn 
reHepaiopa paaeepTKH B 


S9.3 


KHOnKa HCTOMHMKOB CMHXpOHMSapUM 

reHepaiopa paseepiKM B 


S9.5 


BKntoMeHne aeTOMaiHKM reHepaiopa 
pasBepTKM A 


S9.8 


KHonKa CBB3H no nocTORHHOwy v\ nepeMen- 
HOMy TOKaw reHepaiopa paaeepiKH A 


S9.1 


BKnroMeHHe aeioMaiHKH renepaiopa 
pasBepTKM B 


S9.4 


KHonKa CBR3H no nocTORHHOwiy H nepeMen- 
HOMy IOK3M cnHxpoHH3aLtMM roHepaiopa 
pasBepiKH B 



R166. R167 


Potentiometers for horizontal shift control 


F6 


Input for the external synchronizing signal 
for time base B 


R163 


Potentiometer for triggering level setting 
(A) 


R176 


Potentiometer for fine delay setting 


R160 


Potentiometer for triggering level setting 
(B) 


S11 


Speed selector of time base A 


S8.5 


Push-button for one-shot triggering 


S8.1-S8.3 


Push-button set for selecting the operation 
modes of time bases 


S8.4 


Push-button for normal or one-shot 
operation setting 


S9.9-S9.10 


Push-buttons for selecting the synchronizing 
frequency band and for 50 Hz synchroniza- 
tion of time base A 


S9.6 


Push-button for setting the synchronizing 
polarity of time base A 


S9.7 


Push-button for selecting the synchronizing 
source for time base A 


S10 


Speed selector of time base B 


S9.2 


Push-button for setting the synchronizing 
polarity of time base B 


S9.3 


Push-button for selecting the synchronizing 
source of time base B 


S9.5 


Switch of the automatic circuitry of time 
base A 


S9.8 


Push-button for selecting DC or AC 
synchronization coupling of time base A 


S9.1 


Switch of the automatic circuitry of time 
base B 


S9.4 


Push-button for selecting DC or AC 


synchronization coupling of time base B 
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6.2. Pohled na zadni panel pnstroje 



6.2. 3a/];HeM naneiiM npH6opa 



6.2. Back panel of the oscilloscope 




Obr. 5 
Pmc. 5 
Fig. 5 



F9 — Vystup obdelnikoveho prubehu zakladny A 

F10 — Vystup obdelnikoveho prubehu zakladny B 

F11 “ Vstup pro vnejsf oviadani jasu obrazovky 

P1 — Pojistka 
W *- Napet'ovy volic 



6.3. Popis iinnosti jednotlivych prvkO 



S4.1 az S4.6 — Pfepinac funkci vertikalniho zesilova- 
ce. 

„A“ — Stisknuto tlaci'tko S4.1 — na stinitku 
pouze jedna stopa a zobrazovan signal pfive- 
deny na vstupni konektor FI kanalu A. 



F9 — Bbixofl npHMoyroobHoro curna/ia reHeparopa 
pasBepTKM A 

F10 ~ Bbixofl npflMoyrofibHoro CMruana reHeparopa 
paseepiKM B 

F11 Bxofl BHeujHero ynpasneHHn RpKOCTbK) aneKrpoH- 
HO-/iyMeBOM rpybKM 
P1 — ripefloxpaHMTenb 
W — nepeKnfOHareob HanpR>KeHM5i 



6.3. OnMcaHMe HaaHaneHMn OT/i^enbHbix 

aneMeHTOB 

S4.1—S4.6 — nepeKfitOMare/ib pe>KMMOB ycunHTeriB 
BepTMKa/IbHOrO OTKnOHGHMB 
«A» — Ha>KaTa KHonKa S4.1, Ha SKpane ro/ib- 
KO OflHa ocL^H/inorpaMMa, npHnew m 3 o 6- 
pa>KaeTCB CMman, noflaBasMbiM na Bxo/^Hoe 
mea^o F1 Kanana A. 



F9 — Output of the square-wawe voltage waveform of 
time base A 

F10 — Output of the square-wawe voltage waveform of 
time base B 

F1 1 - Input for external brightness modulation of the 
trace on the CRT screen 

P1 — Fuse 

W — Mains voltage selector 



6.3. Descriptions of the functions of the 
individual controls 

Front panel 

S4.1 to S4.6 Function selector push-button set of 
the vertical amplifier 

“A” — When push-button S4.1 is depressed, 
only one trace appears on the CRT screen and 
only the signal applied to input connector F1 of 
channel A is displayed. 
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alt “ - stisknuto tlacitko S4.2 - na stinitku 



SlSef ^ j 

SpfS kanalu B (S3.3). 



rHOPPED“ -" Stisknuto 

S°u ^ 40 b,azuii V rytmu kmltocu 500 kHz 

signaly na vstupu kanalu A a t5. 



R“ - Stisknuto tlacitko S4.5 - na stinitku je 
pouze i?dna stopa a zobrazovan signal pnve- 
deny navstupFIOI kanalu B. 

v__v“ — *^tisknuto tlacitko S4.6 — zobrazuje 
(X). 

pr - Vstupni konektor '^o^ektor ®NC 
k pfipojeni mefenych stgnalu ke kanalu A. 

P10r - Vstupni konektor - konektor BNC urceny 
” k pfipojeS mefenych signalu ke kanalu B. 

S1 .1 - Pfepinac ss a st vazby kanalu A. 
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™Tp-rp.Ka r b • 

Mbie c HacTOTOii 500 Kiit- 

rSaJair caV^ao. noflaaaaMHa aa 
uSa^KHonKa S4.6 - m3o6- 

pa>KaeTca 
naTanii (X). 

curnanoB k Kanajiy A. 

"O’ -irr ^r;o«K=aa 

curHanoB k Kauany B. 

51.1 — nepeKmoMatenb cbb 3M no nocr. m nep 

TOK3M Kanana A. 

5101.1 - nepeKn^HaTen^ CB«3M no^^nocT. 

^ ox. vS?aHOBKn ^Aa CBBaviBaMepBe. 

MO)KHOCTb yCTaHOB nOHO>KeHMM 

reeT'S CBB3V1 no nocTOBHHOMy TOKy. 



“Ai T ” — When push-button S4.2 is depre 
seed,' two 

one sweep of the '^apnel A is dis- 

'"’’^afrSS sweep o??he «me ba- 
^IThe signal applied to the input conneclo- ol 
Channel B is displayed. 

..a+r” - Differential operation. - When push- 

SS3Hit.« 

••CHOPPED” - When push-buttori S4.4 is 

t 01 a Irequency cl 500 kHz, are 

rn'd^:.^Sr^g»1~ 

S4,6 is dep^s- 
sed^the "X-V" rnode is operat've. The signal 

(X)- 

-Pr - BNC input connector. - Serves for applying 
^ the measured signals to channel A. 

P101 - BNC input connector. - Serves for applying 
the measured signals to channel B. 

s, .1 - Change-over switch for DC or AC coupling ol 
channel A. 

SI 01 .1 - Change-over Ihl 




ti tiacitka je mefeny signal navazan stridave 
pres kondenzator 22 000 pF. 



51. 2 A 

5101.2 — Nulovacitlacitkokanalu B 

Slouzi k pofizeni referencni hladiny vertikalni- 
ho zobrazeni. 

S2 A 

SI 02 — prepinac vychylovaciho cinitele B 



U kazdeho kanalu umoznuje nastavit jednu 
z deviti hodnot kalibrovaneho cinitele vertikal- 
niho zobrazeni. 

R36 A 

R 1 36 — Ply nula zmena vychylovaciho cinitele B 

Potenciometry souose umistene s pfepinaci 
vychylovaciho cinitele umozhuji u kazdeho ka- 
nalu snizit vychylovaci fiinitel v rozsahu asi 
1 :2,5. 

Kalibrovany vychylovaci cinitel je zarucovan 
V prave krajni poloze techto potenciometru. 

R37 A 

R137 — Kalibracecitlivosti B 

Potenciometry urcene k dostaveni kalibrovane 
hodnoty vychylovaciho cinitele kazdeho kana- 
lu. 

R35 A 

R 1 35 — Vyrovnani nuly B 

Potenciometry umozhuji ss vyvazeni nesyme- 
trickeho vystupu vstupnich zesilovacu a zame- 
zuji tak posuvu stopy pfi pfepinani vychylova- 
ciho cinitele. 



R38 

R138 — Potenciometry umozhujici vertikaini posuv 
stopy na stinitku u kazdeho kanalu. 



ripn Ha>KaTOM KHonKe nMeex wecTO cbhsm 



curnana nepes KOUfleHcarop 22 000 n<b. 

51 .2 A 

S1 01 .2 — KHonKa ycraHOBKn uyna Kauana B 

Cny>KMT flna oOpaaoeaHna onopnoro ypoBHft 
BepTMKanbHoro n3o6pa;KeHMn. 

52 

SI 02 — riepeK/iiOHaTenb Koac}3d)ML(MeHTa A 

OTKnoHeHna B 



flaer BoawoKHOCTb ycraHOBKn oflHoro na 
flOBaTM KcumbpoBaHHbix aHaneHHM Koacj)ct)M- 
pneHTa OTKnoHeHMH no eepiUKanM Ka>KAoro 
Kanana. 

R36 

R1 36 — rinaBHoe usMeHeHne A 

K03cj34>MMMeHTa OTKnoHeHna Kanana B 

noTeHqMOMerpbi, ycraHOBneHHbie coocho 
c nepeK/iioHaTermMM Koacjjcb^'MneHTa ot- 

KnOHeHUa flanDT B03M0>KH0CTb yMeHblUMTb 
K03(bc|3HMMeHT OTK/iOHeHna Ka>Kfloro Kana- 
na B OTHOiueHMH npn6n. 1 : 2,5. 
KankiOpoBaHHOe aHaneHkie K03(|3d)m4MeHTa 
OTKnoHeHMB o6ecneHMBaeTca b npaBOM 
KpafiHeM nono>KeHMM noTenquoMerpoB. 

R37 A 

R1 37 — Kann6poBKa HyecTBUTeribHOCTM B 

noTeHMMOMerpbi, npeflHaaHaseHHbie flna yc- 
TaHOBKM KamiOpoBaHHoro SHaneHMa KoadJ- 
dJupneHTa OTK/iOHeHMa Ka>Kfloro Kanana. 

R35 A 

R)35 — KoppeKi^MB Hy/ia B 

noTeHMMOMerpbi, npeflHaaHaseHHbie 
OanaHciipoBKM no nocToaHHOMy TOKy HecuM- 
MerpuHHoro BbixoAa BxoAHbix ycminTeneii 
c qenbHD MCKmoneHna CMeuieHna nmm oc- 
MunnorpawMbi npn nepeK/iKiHeHtiM ko34)4)m- 
i^neHTa OTKnoHeHna. 

R38, R138 — riOTeHMMOMeTpbi BepruKaobHoro 

CMeiABHua ocAM/inorpaMMbi Ha SKpaHe OTAe/ibHbix 

KananoB. 



sed, the measured signal is AC-coupled via 
a 22 000 pF capacitor. 

SI .2, SI 01 .2 — Push-buttons for zeroizing channels 
A and B respectively. — Each serves for esta- 
blishing the pertaining reference level of verti- 
cal display. 

S2, Si 02 — Selectors of the deflection coefficients of 
channels A and B respectively. — One of the 
nine available values of the calibrated coeffici- 
ent of vertical display can be selected for either 
channel. 



R36, R1 36 — Potentiometers for continuous setting of 
the deflection coefficients of channels A and 
B respectively, — Potentiometers mounted co- 
axially with the appropriate deflection coeffici- 
ent selectors. Each potentiometer serves for 
reducing the deflection coefficient of the per- 
taining channel within the range of approxima- 
tely 1 : 2.5. 

The calibrated deflection coefficient applies 
when the potentiometers are set to their extre- 
me clockwise positions. 

R37, R1 37 — Potentiometers for calibrating the sensi- 
tivity of channels A and B respectively. — 
Serve for adjusting the calibrated value of the 
deflection coefficient of each of the two chan- 
nels. 

R35, R135 — Potentiometers for zero balancing of 
channels A and B respectively. — Serve for DC 
balancing of the asymmetrical outputs of the 
input amplifiers iri order to prevent trace drif- 
ting when the deflection coefficients are being 
altered. 



R38, R138 — Potentiometers for shifting the traces of 
channels A and B respectively vertically on the 
CRT screen. 
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53.1 

53.2 — Pfepinac volby synchronizace. ^ 

Prepinac umoznujici odber synchronizacniho 
signalu z kanalu A (slisknuto tiacitko S3.1), 
z kanalu B (stisknuto tiacitko S3.2) nebo z kon- 
cove cast! zesilovace A±B (stisknuta obe tla- 
citka S3.1 , S3. 2). 

2 — * slouzi k volba polarity zobrazani signalu 

kanalu B. V nestlacene poloze je normaini zob- 
razeni ve stiacene inverzni 



S8.1— 3 — Pfepinac funkci casovych zakladen 

Poloha A — je-li pfepinac SI 0 v poloze VYP., je 
stopa na stinitku obrazovky horizontalne vy- 
chylovana casovou zakladnou A. Po pfepnuti 
S10 do jine polohy je na stope (vychylovane 
stale casovou zakladnou A) vyznacena usec- 
kou se zvysenym jasem poloha a delka zpoz- 
dena casove zakladny B. 



Poloha ALT - stopa je horizontalne vychylova- 
na sthdave zakladnou A a B. Pfi zakladne B je 
stopa vertik^ilne odchylena nahoru. Pfi tomto 
provozu musi byt rychlost zakladny B vetsi nez 
rychlost zakladny A. 

Poloha B — stopa je horizontalne vychylovana 
zpozdenou zakladnou B. 

3 -( 1 — CAS/dil — pfepinac pro kalibrovane nastaveni 
rychlosti zakladny A. 

39 0 _ 4 ./ zakladna A startuje podle nastave- 

rij 4 “ nebo tak, ze zacatek odbehu 
je spousten bucf vzestupnou (+) nebo se- 



S3.1, S3. 2 flepeK/iioMaienb Bbibopa cuHxpoHH- 
aagnn 

riepeKnK)MaTenb flaer eo3MO>KHOCTb chm- 
Maib cnHxpoHM3upyK)innn cnman Kauana 
A (Ha>KaTa KHonKa S3.1), Kanana B (Ha>KaTa 
KHOnKa S3.2) unu OKOueMHOM Macrn ycnnu- 
renn A±B (Ha>KaTbi o6e khookm S3.1, S3.2). 

S3.3 — «B>> cny>KMT flnn Bbibopa nonnpHOCTu m3o 6- 
pa)KeHnn curnajia Kauana B. B HeHa>KaTOM 
nono)KeHMH nMeer mocto HopwaribHoe m3o 6- 
pa^KeHMO npu Ha^xaTOM nonoxceHMn 

nHBepTMpoaaHHoe n3o6pa>KeHMe «— ». 

58.1—3 — riepeKniOHaTenb pex<MMa paboxbi rene- 
paxopoB pasBepxKM 

nono>KeHMe A — npn nepeKnroMeHMn nepe- 
KntoHaxejiB S10 b nonojKOHMe BblKJl. pa- 
3 sepxKa nnxHa na SKpane no ropnaoHxann 
ocymecxBnnexcn curuanoM reuepaxopa pa- 
3 BepxKM A. nocne nepeKnroHeHMn S10 
B flpyroe nonoKeune ua nnHnu (oxKnoHeHne 
Bce eute ocymecxannexcn cumanoM rene- 
paxopa pasBepxKM A) oxpesKow c noBbiujen- 
Hoii npKOCxbK) oxweneHO nono)xeHMe m flnu- 
xenbHOCXb npBMoro xofla 3 aflep>KaHHoro re- 
Hepaxopa paaeepxKH B. 
rionoxceHne AJIT. — nnxHO oxKnoHnexcn no 
ropnaoHxann nonepeweHHO reHepaxopawn 
paaeepxoK A m B. Plpn pa6oxe paaeepxKn 
B nflXHO cflBMHyxo no BepxnKann BBepx. Plpn 
3XOM pe>KMMe paboxbi cKopocxb pasBepxKH 
reuepaxopa B flon>XHa 6bixb 6onbUje cko- 
pocxM paaeepxKM renepaxopa A. 
rionojKeHMe B — nnxHO oxKnoHnexcn no ro- 
pn30Hxa/in curnanoM 3 aA©P>*<anHoro rene- 
paxopa paasepxKM B. 

S1 1 — BPEMB/fleneHne — nepeKoronaxe/ib Kann6- 
poBaHHOii ycxanoBKn CKopocxn paasepxKH 
A 

gg 0 — \-/ renepaxop paaoepxKM A aanycxaex- 

CB B aaBMCMMOCXn ox ycxaHOBKM «+» nnn 
«— » xaK, Mxo Hanano npBMoro xoAa cnHxpo- 
HM3npoBaHO BOCXOAeUIMM (+) M/IM huc- 



S3.1, S3.2 -- Synchronization selectors. - 
These selectors serve for drawing the syn- 
chronizing signal either from channel A (with 
the push-button S3.1 depresed), or from chan- 
nel B (with the push-button S3. 2 depressed), 
or from the final part of the amplifier, i.e. A±B 
(both push-buttons — S3.1 and S3. 2 — depres- 
sed). 

33 3 _ “ 5 ” — Serves for selecting the polarity of the 
displayed signal of channel B. When not de- 
presed, the display is normal, i.e. "T- ’. when 
depressed, it is opposite, i.e. 

S8.1 to S8.3 — Push-button set for selecting the ope- 
ration modes of the time bases. 

Setting “A” - With selector S10 set to “OFF , 
the trace on the CRT screen is deflected hori- 
zontally by time base A. After switching selec- 
tor S 1 0 to any other position (deflection by time 
base A remains unaffected), the position and 
length of the delayed time base B are indicated 
by a line of increased brigthness. 



Setting “ALT.” - The trace is deflected hori- 
zontally by \he time bases A and B alternately 
The trace swept by time base B is deflectec 
upwards. In this mode of operation, the speec 
of time base B must be higher than that of tim« 
base A. 

Setting “B” — The trace is deflected horizontal 
ly by the delayed time base B. 

g-|1 _ “TIME/DIV.” — Calibrated selector of th( 
speed of time base A. 

gg 0 _ “4/—” — The time base A operates accordin 
to the setting or of this push-butto 
control, being triggered either by the risin 



20 




stupnou (— ) cast! synchronizacniho slg- 
nalu. 

S9.7 — INT/EXT prepinac umozhuje volit zdroj syn- 
chronizacniho signalu pro zakladnu A. 

INT — signal je pfivaden z vertikalniho zesilo- 
vace, je tvarove shodny s prubehem pozoro- 
vanym na obrazovce. 



EXT — signal musi byt pfivaden z vnejsiho 
zdroje na konektor F2. 

S9.8 - SS/ST 

SS — synchronizacni obvody jsou stejnosmer- 
ne spojeny se zdrojem synchronizacniho sig- 
nalu. Pfenasi se cele pasmo vcetne stejno- 
smerne slozky az do mezniho kmitoctu. 



ST synchronizacni obvody jsou se zdrojem 
synchronizacniho signalu spojeny pres vazeb- 
ni kapacitu. Pfenasi se cele pasmo bez stej- 
nosmerne slozky a kmitoctu nizsich nez 20 Hz. 



S9.9+S9.10 — nF — synchronizacni obvody jsou se 
zdrojem synchronizacniho signalu spojeny 
pfes integracni RC clen. Prenasi se pasmo 
vcetne stejnosmerne slozky do 1 00 kHz. Vyssi 
kmitocty jsou potlaceny. 



VF — synchronizacni obvody jsou se zdrojem 
synchronizacniho signalu spojeny pfes deri- 
vacni RC clen. Pfenasi se pasmo bez stejnos- 
mern6 slozky od 100 kHz do mezniho kmitoc- 
tu. 

50 Hz — jako synchronizacni signal je vnitfni 
cestou pfivaden sinusovy prubeh 50 Hz odvo- 
zeny od sitoveho kmitoctu. 



xofl^mi/iM (— ) cjDpoHTOM CMHxpoHH3npyiou4ero 

curuana. 

59.7 — BHyTP./BHEliJ. - nepeKnioMaTenb S9.7 

B03Mo>KHOCTb BbiOpaib ncTOHHMK curHaxia 
CMHrpoHM3aAHM A^n paasepiKM A, 

BHVTP. — curnan CHUMaejCH c ycunnreriB 
BepTMKanbHoro OTK/iOHeHun m ero c|3opMa 
cooTBexcTByer cJjopMe curnana, HabniOAae- 
Moro na sKpaHe. 

BHELLI. — cMPHan noAaBarbCH or 

BHeiiiHero ncTOHHUKa na rH63A0 F2. 

59.8 ~ nOCT./REPEM. S9.8 

nOCT. — Menu cnHxpoHnaaAnn hm 0 K)t CBB3b 
no nocTOWHHOMy roKy c mctomhmkom curna- 
na CMHxpoHH3ai4MM. nepeAaercB Becb p,\Aa- 
nasoH nacTOT, BKniOMaq nocTOHHHyio cocra- 
BfiHioiAyK) u KOHHan eepxHew rpanuMHOM 
HaCTOTOPi. 

riEPEM. ~ qenn cnHxpoHnaaAnn coeAHHeHbi 

c MCTOHHMKOM CMHxpoHM3npyK)iAero CMPHana 
Mepea eMKOCTb cbash. nepeAaercn eecb 
AnanaaoH nacTor aa ncKniOHeHneM nocro- 
RHHoPi cocTaennioiAeM m nacTOT Menee 20 

rq. 

S9.9, 

S9.9+S9.10 — HH — qenn CMHxpoHnaaquM coeflu- 

HeHbl C MCTOHHMKOM CMHXpOHM3Mpy»OmerO 
CMmana nepea MHterpMpyioiqyK) qenoHKy 
RC. nepeflaexca flManaaoH nacTOT or no- 
CTOHHHOM COCTaBHHIOlHeM flO 100 KHp. Bo- 
/lee BbicoKMe nacTOTbi noflaBjiatorcH. 

BH — qenM CMHxpoHMsaqMM coeflMHeHbi c mc- 
TOHHMKOM CMHxpoHMSMpytoiqero CMrHana 
nepea flM4>4)epeHqMpyioinyto qenoHKy RC. 
RepeAaeTCH no/ioca nacTOT 6ea nocTOHH- 
HOM cocraB/iflKjiqeM, HanMHan co 100 kFli 
M KOHHH rpaHMHHOI^ HaCTOTOM. 

50 Tq — B KasecTBe CMHxpoHMaMpyKJmero 
CMmana bo BHyrpeHHeM penM noflaerca Ha 
BXOA CMHXpOHMaaMMM CMHyCOMAanbHblM CMT- 
Han 50 fL<, npoMBBOAHbiM or Hanpn>KeHMn 

C6TM. 



edge (+) or the trailing edge ( -) of the syn- 
chronizing signal. 

— “INT. /EXT." — Change-over switch for selec- 
ting the source of the synchronizing signal for 
time base A. 

“INT.” — The signal is drawn from the vertical 
amplifier; its waveform is the same as that ob- 
served on the CRT screen. 

“EXT.” — the synchronizing signal derived 
from an external supply must be applied to 
connector F2. 

— “DC; AC” — Push-button change-over switch 
for coupling selection. 

“DC” — The synchronizing circuits are DC- 
coupled to the source of the synchronizing sig- 
nal. The whole band up to the limit frequency, 
including the DC component, is passed. 

“AC” — The synchronizing circuits are AC- 
coupled to the source of the synchronizing sig- 
nal via a coupling capacitor. The whole band, 
without DC component and frequencies below 
20 Hz, is passed. 

S9.10 — Push-buttons for selecting the mode of 
synchronization. 

“AF” — The synchronizing circuits are connec- 
ted to the source of the synchronizing signal 
via an integrating RC network. The band up to 
100 kHz, including the DC component, is pas- 
sed: higher frequencies are suppressed. 

"RF” — The synchronizing circuits are connec- 
ted to the source of the synchronizing signal 
via a differentiating RC network. The band 
from 1 00 kHz up to the limit frequency, without 
DC component, iS passed. “50 Hz” — A sinu- 
soidal waveform of 50 Hz, derived from the 
mains frequency, is applied internally. 
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- AUT - Pfi nepfitomnosti synchronizacniho 
®d°^00 Hz d? me?nih kmitoctu pficemz je 

gsssss# 

pfi mefeni v mCistkovych zapojenich apod.). 



R163 - Proven spous^n^^^^ 

chronizacniho r' __4ne wuzit ve 

vi1:h%oloffiS^tiaci^^ synchronizace, v6etne 

AUT. 



QQ R - ABT - npM OTCyTCTBMM CMHXpOHM3M- 
peHMM B MOCTOBbIX CXBWaX M T. O.). 



OQ C _ - AUT” - Automatic operation of J' 

In thP absence of a synchronizing signal, the ti 

rates in the triggered mode. The au i 

rcTJxs'S'Souj^ 

Sc S.”in m Jurements In bilbge connec- 



'„o’Sry,SSb cnrHana caHxpoHaaw™. 

npa KOTopoM 

ra^ no?o":S«“™onoK caHxpoHuaa- 

14MM, BKiiKDHan ABT. 



4 nestlaceno - zakladna spousti opakova- 
ne V rytmu udavanem pnvadenym synchros 

(S9.5) nevhodne. 



tion, etc.). 



"'•’STSsSsSriS 

pSh-buttons for synchronization control, tn- 
eluding “AUT.”. 



S8.4+S8.5 _ reHeparop paaaepiKa aa- 

0 HacTOToP noflaopPMoro cph^ 

6 as 

gTlT(:aKr-“ora"ne^^^ 

f,™ noSHPe reaepaTop P^aa^P™ ^a- 
c«HxpoHM«ro^aro ySSToanaHHUP no- 

npeBOCxoAHT yP^wp^’oeub ripn 3 tom 
;Sr pX"™ acnSnaaoaana 

pe>KMM ABT. (S9.5). 



S8.4. S8.5 - Push-button for triggering mode selec- 
qTa mndeoressed) - The time base operates 

fe'p:a, K -pU- ■If r' AUT 5! 0%-E 

plied synchronizing signal, A • ^ ^ 

Son, when a synchronizing signal is not pre 

sent, the time base runs . u 

OQ A “iv” rriGDressed) — The time ba 



r„KSop15«on% push-bu«on -AUT. 
(S9.6) is not applicable. 



^ 7Dr>^nPwl JEMN£ — Timto desetiotacko- 

’ i^sss. 



oahpp^ka TOMHO — c noMOiMbio aroro 

s=&--.»ESi 

HOM cflBMr MMnyjibca 3aflep)K ^ ^ ^ 

np^Moro xoAa renepaTopa paaeepxKH A. 



R176 - “DELAY FINE” - Potentiometer for fine d( 
jhis^lO-turn helical potentiometer with sea 
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klad stupnice potenciometru na patem dilku 
a pfepinac rychlosti zakladny A v poloze 1 /<s/ 
dil, je zpoMovaci impuls proti okamziku startu 
zakladny A zpozden o 5X 1 /<s = 5 its. Tfmto 
impulsem je dale oviadana, pfipadne pfimo 
spoustena zakladna B. 



S10 — CAS/dil — pfepinac pro kalibrovane nastaveni 
rychlosti zakladny B. 

Casov^ zakladna B je schopna reagovat na 
synchronizafini signal az po pfichodu zpozcTo- 
vaciho impulsu, jehoz zpozdeni proti startu za- 
kladny A je nastavitelne potenciometrem R176 
a pfepinacem S1 1 . Z toho vyplyva, ze zaklad- 
na B neni schopna samostalne funkce. 



S9.2 ~ TIacitko +/- 

Zakladna B startuje podle nastaveni 
nebo “ tak, ze zacatek odbehu je spousten 
bud vzestupnou {-!-) nebo sestupnou (— ) casti 
synchronizacniho signalu. TIacitko je mimo 
provoz, je-li tiacitko S9.1 v poloze AUT. 



S9.3 - INT/EXT 

Pfepinac umozhuje volit zdroj synchronizacni- 
ho signalu pro zakladnu B. 

INT — signal je pfivaden z vertikalniho zesilo- 
vace, je tvarove shodny s prCibehem pozoro- 
vanym na obrazovce. 

EXT — signal musi byt pfiveden z vnejsiho 
zdroje na BNC konektor F6. 

Tento pfepinac je vyfazen z provozu, je-li tla- 
6itko S9.1 V poloze AUT. 



Ecnu, HanpuMep, nono>KeHMe noTeHL^uoMex- 
pa cooTBercTByer narowy fleneHUK) lUKanbi 
M nepeK/iroHarexib CKopocru pasBepxKH 
A HaxoflMTca b no/io>KeHHM 1 MKc/,qen., to 
MMnynbc 3aflep>KKM cflBUHyr OTHOcure/ibHO 
Hanana sanycKa reHepaiopa pasBepxKH 
A Ha 5X1 MKC = 5 MKC. HMnynbC flanee 
cny>KHT flna ynpaeneHMa nan npaworo sa- 
nycKa reHeparopa paseepiKii B. 

310 — BPEMB/flen, — nepeKmoMaxenb flna Kannb- 
poBaHHOii ycxaHOBKM CKopocxM paasepiKM 
B. 

PeHeparop paaBepxKM B mojkot pearnpo- 
Baxb Ha CHrnan CMHxpoHH3aqnn xonbKO no- 
cne nocxynneHHH MMnyxibca 3a/iep>KKM, 3a- 
flep>KKa KOToporo OTHOCHxexibHO aanycKa 
paaBepxKM A ycraHaB/iMBaerca noxenmio- 
MexpoM R176 M nepeKmonaxeneM 311. Ma 
3xoro BbixeKaex, hxo renepaxop pasBepxKii 
B He MOx<ex paOoxaxb caMOcroaxe/ibHO. 

39.2 — KHOHKa +/— 

renepaxop paaeepxKii B aanycKaexca b aa- 

BHCHMOCTH OX yCXaHOBKH «-f» V\IVA «— » XaK, 
MTO Hanano npsMoro xo^a CMHxpoHM3npyeT- 
ca BOCXOflaUlHM (-P) MXIH HMCXOflaUlHM (— ) 
cjjpoHxoM CHHxpoHH3iipyK>iiiero CMmana. 
KHonKa He paboxaex, ecnw KHonKa 39.1 na- 
xoflHxca B nono>KeHMM ABT. 

39.3 - BHyTP./BHElil. 

riepeKJiioMaxenb flaex B03MO>KHocxb bw- 

6paxb MCTOMHHK CMHXpOHM3tipyK)LlierO CMf- 
Hana flna paseepxKH B. 

BHYTP. — curna/i CHHMaexca c yckinuxena 
BepxMKanbHoro oxKnoHeHna v\ ero cjiopMa 
cooTBexcxByex CHrna/iy, Ha6nioAaeMOMy na 
SKpane. 

BHElil. — CMrnan flon>KeH no^aBaTbca or 
BHeujHero McxoMHWKa Ha rneaflo F6 — paa- 
i>eM xHna BNC. 

3xox nepeKjiKjHaxe/ib ne paOoxaex, ecnM 
KHonKa 39. 1 naxo/inxca b nonox<eHkiH ABT. 



of time base A. For example, if the scale of this 
potentiometer is set to the 5th division line and 
the speed selector of time base A is set to “1 
/^s/div.”, then the retarding pulse, in relation to 
the start of time base A, is delayed by 
5X1 fis — 5 fis. This pulse also controls the di- 
rectly triggered time base B (if appropriate). 



310 — “TIME/DIV.” — Calibrated speed selector of li- 
me base B. 

Time base B is capable of responding to the 
synchronizing signal only after the arrival of the 
retarding pulse, the delay of which behind the 
start of time base A adjustable with the potenti- 
ometer R176 and the selector 311. Conse- 
quently, time base B is incapable of autono- 
mous operation. 



39.2 — ” — Change-over switch for setting the 

synchronizing polarity. 

Time base B operates according to the setting 
“•f” or ” of this push-button control, being 
started either by the rising edge (-f) of the syn- 
chronizing signal, or its trailing edge (— ). 

This change-over switch is idle when push- 
button 39.1 is set to “AUT.”. 

59.3 — “INT./EXT.“ — Change-over switch for selec- 

ting the source of the synchronizing signal for 
time base B. 

“INT.” — The signal is drawn from the vertical 
amplifier; its waveform is the same as that ob- 
served on the CRT screen. 

“EXT.” — The synchronizing signal derived 
from an external supply must be applied to the 
BNC connector F6. 

This change-over switch is idle when the push- 
button 39.1 is set to “AUT.”. 
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59 1 _ aUT — V teto poloze jsou ovladaci prvky syn- 
chronizace zakladny B vyfazeny z cinnosti. Za- 
kladna je pfimo spoustena zpoMovacim im- 
pulsem, fizenym potenciometrem R176. 

S9.4 — funkce shodna s S9.8, pfi S9.1 v poloze AUT 
je mi mo provoz. 



R160 - UROVEI^ umoznuje volit uroven synchroni- 
zacniho prubehu, pfi ktere casova zakladna 
B spusti. Jeho vyuziti je mozne ve vsech polo- 
hach pfepmacu synchronizace krome polohy 
AUT. 

py _ Vstup pro pfivod externiho synchronizacniho 
signalu pro zakladnu A. 

P0 _ Vstup pro pfivod externiho synchronizacniho 
signalu pro zakladnu B. 

Prvky na zadni strane pnstroje 

F 9 -1_r- vystup obdelnikoveho prubehu, Jehoz sif- 
ka odpovida dobe trvani piloveho prubehu za- 
kladny A. 

F10 — l__r— vystup obdelnikoveho prubehu zakladny 
B. Zpozdeni tohoto impulse proti okamziku 
startu zakladny A je nastavitelne potenciome- 
irem R176 - zpozdeni jemn^. 

PI ^ _ Vstup pro vnejsi oviadani jasu obrazovky. 



6.4. Pokyny pro mfereni 

Ovladaci prvky casove zakladny nastayime tak, aby 
6asova zakladna A pfi rychlosti 1 ms/dil volne odbi- 
hala. 



S9.1 — ABT. — B 3TOM nonoMeHun aneweHTbi ynpa- 
Bnennn cnexpoHMaaitneM renepaTopa pa- 
3BepTKM B He paboTaioT. TeHeparop npawo 
sanycKaeTcn HMnynbCOM saflepxtKM, ynpa- 
BnaeMbiM noTeHitMOMerpoM R176. 

S9.4 — HasHaueHMe raKoe xte, KaK h S9.8. ripn 

S9.1 B nono>KeHMM ABT. He paboTaer. 



R 160 — yPOBEHb — Aa®T B 03 MO>KHOCTb ycTano- 
BHTb ypoBeHb cMHxpoHM3npyK)mero cMrnana, 
npM KOTopoM renepaxop pa3BepTKH B 3a- 
nycKaeTCfl. OneweHT woKer 6birb MCnonb- 
30BaH BO Bcex nonoKeHMHX nepeKmoMaxe- 
neti cMHxpoHH3ai4HM, Kpowe nono)KeHMn 
ABT. 

F 7 — Bxofl flnn noflaHM BHeiuHero cnHpxoHH3npyKD- 
utero cHrnana fif\n renepaxopa paaeepxKM A. 

F 6 - Bxofl pp9\ noflaMM BHeiunero cnHxpoHH3Mpyio- 
mero CHrnana Ann renepaxopa paaeepxKM B. 



SneMCHXbi Ha aaAHeii naHerm npMbopa 

P9 — BbixoA CHrnana npnMoyronbHOM c|)op- 
Mbi, AnHxenbHOCxb Koxoporo cooxeecxeyex 
flxiHxenbHOCXH npnworo xoAa renepaxopa 
pa 3 BepxKM A. 

F10 -n_T- BbixoA npnwoyronbHoro iiMnynbca re- 
nepaxopa paaeepxKw B. 3 aA©P>t<Ka axoro 
HMnynbca oxnocMxenbno nanana aanycKa 
renepaxopa paaeepxKH A ycxanaBniiBaexcn 
noxenAMOMexpoM R176 — 3 aAep>*tKa xomho. 

F11 — BXOA Bneiunero ynpaanenMn npKOCxbK) 
oneKxpoHHO-nyMeBOM xpybKM. 



6.4. VKasaHWH no M 3 MepeHMflM 

Onewenxbt ynpaanenMn renepaxopa paaaepxKM yc- 
xanoBHXb B xaKHe nono>Kennn, nxobbi renepaxop 
paaeepxKH A paboxan b pejKWMe aexoKonebanHH 



S9.1 — “AUT.” — This push-button switch serves for 
putting the synchronizing circuitry of time base 
B out of operation. The time base is triggered 
directly by the retarding pulse which is control- 
led with the potentiometer R176. 

39 4 _ jhe function of this push-button is the same 
as that of the push-button S9.8; when the 
switch S9.1 is set to “AUT.”, then push-button 
S9.4 is inoperative. 

pj^0Q _ “LEVEL” — This potentiometer serves for 
setting the level of the synchronizing waveform 
at which time base B starts. It is applicable in 
all the settings of the synchronization selec- 
tors, except the position “AUT.”. 

py _ Input for applying an external synchronizing sig- 
nal to time base A. 

F6 — Input for applying an external synchronizing sig- 
nal to time base B. 



Back panel 

F9 -‘'U'”- Output of the square-wave voltage wa- 
veform, the duration of which tallies with that of 
the sawtooth voltage waveform of time base A. 

F10 -‘U"”- Output of the square-wave voltage 
waveform of time base B. The delay of this pul- 
se behind the instant when time base A starts 
is controllable with the potentiometer R176 
(“DELAY FINE”). 

F1 1 — Input for external trace brigthness modulation. 



6.4. Instructions for carrying out measurements 

The controls have to be set so that time base A runs 
freely at a speed of 1 ms/div. Then, the function se- 
lector S4.1 has to be set to the position “A , the 
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Pfepinac funkce S4.1 pfepneme do polohy A, pfepi- 
na6 vstupu SI .2 do polohy 0 a pomoci potenciometru 
vertikalniho posuvu R38 nastavime stopu na stfed ra- 
stru. Zkontrolujeme, zda pri pfepinani vstupniho deli- 
ce S2 nedochazi k posouvani slopy po stinitku a pfi- 
padnou chybu dostavime pomoci potenciometru 
R35, na paneiu oznaceneho „BAL“. 



Pfepinac vstupu SI. 2 vypneme, pfepinac vstupu 
S1 .1 nechame nestisknuty (poloha ss) a na vstup F1 
pfivedeme kabelem signal 40 mV z kalibratoru. Na 
stinitku by mel byt pfi nastaveni citlivosti delice S2 do 
polohy 10 mV/dil a plynule zmeny citlivosti R36 do 
polohy ,,KAL“, obrazek o velikosti 4 cm. Pfipadnou 
chybu dostavime pomoci potenciometru R37 umiste- 
neho na paneiu a oznaceneho „KAL“. 

Stejnym zpusobem dostavime kanal B, pouze pfi- 
padnou chybu V citlivosti je nutne dostavit prvkem 
R137. 



Pfepinac funkce S4.1 pfepneme do polohy A, pfepi- 
nac vstupu SI .1 do polohy „SS“ a pomoci potencio- 
metru vertik^ilniho posuvu R38 nastavime na obra- 
zovce osciloskopu stopu asi 1 ,5 cm od stfedu stinitka 
smerem nahoru. Pfepinac funkce S4.5 pfepneme do 
polohy B a oviadaci prvky kanalu B nastavime obdob- 
ne jako jsme to ucinili u kanalu A. Pouze potenciome- 
trem vertikalniho posuvu R138 nastavime stopu asi 
1 ,5 cm od stfedu stinitka smerem dolu. 



Pfepinac funkce S4.2 pfepneme do polohy ,,ALT“. 
Na stinitku budou dve stopy. Po dobu jednoho odbe- 
hu vede kanal A, pficemz kanal B nevede, pfi dalsim 
odb§hu casove zakladny je tomu naopak. Kanaly 
jsou pfepinany vzdy pfi skonceni jednoho odbehu ca- 
sove z^ikladny. Nyni pfepneme funkfini pfepinac S4.4 



npn CKopocTM paaaepTKu 1 Mc/flen. Repe- 
KnioHaTeob pe>KHMa paboTbi S4.1 nepeaecTM a no- 
jiojKeHne A, nepeKmoHare/ib axofla SI .2 — a no- 
ao>KeHMe One noMombK) noTeHi^MOMexpa nepewe- 
ij^eHna no aepruKanii R38 ycTanoanTb nnHHio pa- 
aaepTKM no qeHxpy aKpaaa. ydeflUTbcn a tom, hto 
npn nepeKjiKJMeHMM axofluoro flenurenn hot cmo- 
i4eHMH nnHnn a,qonb SKpaua m, a cnyMae Heobxo- 
flUMOCTM, ycTaHOBMTb banaHCMpoBKy noTeaqHOMe- 
rpoM R35 Ha nane/iM, o6o3HaMeHHbiM «BAJ1.». 
riepeKJiiOMaTenb axo^a SI. 2 abiK/iiOMMTb, nepe- 
K/itOHarejib axoAa S1.1 a HenaxcaTOM nonox<eHmi 
(nocT.) H Ha Bxofl FI noflatb c noMoinbio Kabena 
CHrnan KariMbparopa 40 mB. Ha SKpane npa ycra- 
HOBKe HyBCTBHTe/ibHOCTH fle/iMTeneM S2 10 mB/ 
fleneHMe m npa yexaHOBKe perynaxopa HyacxBM- 
xeribHOCXM nnaano R36 a nono>KeHMe «KAJ1.» 
Aoa>KHa HMexb Meexo ocAnnaorpaMMa pasMaxoM 
4 CM. Bo3MO)KHyio HexoHHOCxb ycxpaHMXb noxen- 
AMOMexpoM R37, pacnonojKeHHbiM na nanexiM 
M o6o3HaHeHHbiM Hepe3 «KAJ1.». TaKMM x<e o6pa- 
30 M ycxaHaBnMaaexca Kanan B, npimeM no- 
rpeujHOCXb Hyacxaiixe/ibHOCXM HeobxoflMMO yexa- 
HoaHXb 3/ieMeHxoM R137. 

RepeKatOMaxenb pex<HMa paboxw S4.1 naxoflaxca 
a nonojKOHMH A, nep^Koronaxenb axo^a S1.1 — a 
HOHajKaxoM nonoKeHMM m noxeHijHOMexpoM CMe- 
meHHa no aepxnKa/iM R38 ycxanoaHXb na SKpane 
ocLjH/inocKpna /imhmk) paaaepxKM, cflBMHyxyio 
aaepx na npn6n. 1,5 cm ox qeHxpa SKpana. Repe- 
KaiOMaxenb pe>KHMa paboxw S4.5 nepeaeexH a no- 
no)KeHMe B h sneMeHXbi ynpaaneHna Kanana B yc- 
xaHOBMXb aHanornHHO yexanoBKe 3/ieMeHxoa Ka- 
Hana A c Tovt xonbKO paaHHqeH, hxo noxenmiOMe- 
xpoM nepeMeLASHna no aepxHKaini R138 yexanaa- 
/iMaaexcn nHHiia na npn6/i. 1,5 cm HHX<e qenxpa 
3Kpana. 

RepeK/itonaxenb pex<MMa paboxu S4.2 nepeaeexH 
a nonojKOHMe AJIT. Ha aKpane MMetoxca flae nii- 
HMM. B xeneHHe oflHoro npaMoro xofla paboxaex 
Kanan A, npuneM Kanan B ne paboxaex n a xene- 
Hwe Bxoporo npaMoro xo^a MMeex Meexo o6pax- 
Hoe nonox<eHne. Kananbi nepennwHaioxca BcerAa 
nocne oKOHHanHH oflHoro npnMoro xo^a renepa- 



selector SI. 2 to "0” and the trace set into the centre 
of the CRT screen by means of the vertical shift po- 
tentiometer R38, Next, it has to be checked whether 
switching of the input attenuator S2 causes drifting of 
the trace over the CRT screen, and, if necessary, po- 
tentiometer R35 — marked “BAL.” on the panel of the 
oscilloscope — has to be employed for correction. 
Then, the switch SI .2 has to be released, the input 
change-over switch SI .1 set to the undepressed po- 
sition and a signal of 40 mV, derived from the calibra- 
tor, applied to input connector FI. Now, with the 
sensitivity selector S2 set to “10 mV/div.”, and the 
continuous sensitivity control R36 set to the position 
“CAL.”, an image 4 cm high should be displayed. An 
error, if any can be corrected by means of potentio- 
meter R37, marked “CAL.” on the panel of the oscil- 
loscope. 

The controls of channel B have to be set in the same 
manner, as follows, and an error in the sensitivity, if 
any, has to be corrected by means of the control 
R137. 



With the function selector S4.1 in the position “A”, 
and the input selector SI .1 set to the position DC, the 
trace has to be shifted approximately 1 .5 cm above 
the centre of the CRT screen by means of the vertical 
shift potentiometer R38. The functions selector S4.5 
has to be set to the position "B” and the controls of 
channel B adjusted similarly as those of channel A, 
the only difference being that the trace has to be shif- 
ted approximately 1.5 cm below the centre of the 
CRT screen by means of the vertical shift potentio- 
meter R138. 



The function selector S4.2 hat to be set to the position 
marked “ALT.”. Now, two traces will be displayed on 
the screen. During one sweep, channel A is conducti- 
ve and channel B idle; during the next sweep the situ- 
ation is vice versa. The channels are switched always 
at the termination of one sweep of the time base. 
When the function selector S4.4 is set to “CHOP.”, 
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I i^w pwop “ Na stinitku s© op©t obj©vi dv© 
?rstavime 6asove zakladny 

asi 500 kHz, coz znamena, ze kazdy kanal stndave 
po dobu 1 ^is vede a po dalsi 1 fis \e blokovan. 



i 

cinnosti zesiluji oba kanaly A i B. ^ 

6 5 Pouiiti jednotlivych druhu SinnostI 

' vertlkSInlho zesilovade 

tfpba abv byl pfepinacem synchronizace S3.1 n 

2 zaiiSlfen vhodny odber synchronizacniho ^na- 

fa Wle Je tfi zbyva)icich mare beznych 

druhu cinnosti; 

1 . Pfepinani casovou zakladnou 
2 pfepinani kmitoctem asi 500 kHz 

3. PolohaA±B 

6.5.1. Pfepinani casovou zakladnou 

ova s,anb,y. Mare chc^m^ 

STplepneme do potohy A, pfepinab 



,opa paaaapTK. Sarao^na^^^^^^ 

noranrioTcr «“? ™™"„f 

rrpxrpa|rs 

iEF?re“^y»v« o~k: 

SIE=SPH 

paOoTbi ycunuBaHDTcn o6a Kanana A n . 

6.5. McnonbaoBaHne oTAenbHbix pejKMMoa 
paOoTbi ycMiwTena aepTHKanbHoro 
OTKJIOHeHMfl 

Ecni/i nepeKnKJMarenb B, 

QT 1 Mnui S3 2 6bin oOecneneH nOAXOA^’iM'^'^ 
top c^nana ciiHxpoHnaaAMH. H^>Ke 6yAyT on.ica- 
Hbl TPM OCTaBUJMXCn pe>KMMa paeoTbi. 

1 . KoMMyrauMB CMruaBOM P 

2. KoMMyraAMB MacTOTOM npMOji. 500 ki ^ 



3. nono)KeHMe A±B 

6 . 5.1 nepeKBioHeHMe cMruanoM 
paaaepTKM 

KSenSe A®n® 7 eKW)HaTenb ci^ 

XraS™=alzrryr; ^ip-xroar-a. 

noM KaHana A. 



?n Sdiv it can be observed that the two traces are 

ssSsisIl. 

rior lL duration ol 1 ps attd for Ihe next 1 ,.s r ts 
blocked. 

After setting the function selector S4.3 to “A±B wly 
Jna Vace ildisplayad on 'da CRT scr^m .n m,s mo- 
de of operation, the two channels A and B ampi y. 

6 5 Application of the individual operation 

’ modes of the vertical amplifier 

't«cS“l4?'ir£t ?o -B" 'then 5tf Sito 

ibfol Ss«or3"df 

from thS Of any Other oscilloscope. In these modes o 

1 Switchinq by the time base. 

2. Switching by a frequency of approximately 

500 kHz. 

3. Operation ‘‘A±B”. 



6.5.1. Switching by the time base 

The two signals which have to t»® ^ 

have to be applied to the inputs FI and F 101 of cnan 
nave lu jTjl_npctivelv The function selector S4.1 
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vstupniho delice S2 a vertikalniho posuvu R38 
nastavirne v doini polovine stinitka obrazek vhodne 
velikosti. 

Funkcni pfepinac S4.5 pfepneme do polohy B a stej- 
nym zpusobem nastavirne obr^ek vhodne velikosti. 
Potom pfepneme funkcni pfepinac do polohy „ALT.“. 
Casov^ zakladna je spoustena signalem z kanalu A 
a Ize pozorovat casovou relaci signalu, pfivadenych 
do obou kanalu. 

Pro snazsi pozorovani obou mefenych signalu muze- 
me obrazky na stinitku vzajemne posouvat, pfipadne 
menit polaritu kanalu B tak, jak je pro mefeni tfeba. 

V tomto druhu cinnosti je nutno pouzit synchronizace 
signalem z kanalu A nebo z kanalu B, 



6.5.2. Pfepinani kmitoctem 500 kHz 

Tento druh cinnosti dvoukanaloveho provozu pouzi- 
jeme napf. tehdy, chceme-li pozorovat jednorazovy 
jev na dvou ruznych mistech mefeneho obvodu. Pfe- 
pinani casovou zakladnou v takovem pfipade pouzit 
nelze, protoze princip pfepinani kanalu az po jednom 
odbehu fiasove zakladny vylucuje moznost pozoro- 
vani jednorazoveho jevu soucasn§ ve dvou bodech. 



Pfi pfepiniini kmitoctem 500 kHz je kazdy kanal ote- 
yfen po dobu asi 1 /is a po dalsi 1 /is je uzavfen, tak- 
ze se soucasne na stinitku vykresluji dva obrazky slo- 
zene z useku, jejichz delka je 1 /is. Z toho vyplyva, ze 
Ize timto zpCisobem jeste dobfe pozorovat napetove 
prubehy o deice trvani 1 ms. Pfi pozorovani kratsich 
prCibehu uz rusi pozorovani nespojitost stopy na sti- 
nitku. 



Pfi tomto druhu cinnosti je nutno pouzit synchroniza- 
ce signalem z kanalu A nebo z kanalu B. Obor 



C noMoujbK) BxoflHoro flenurena S2 m a/ieMema 
CMeineHfl no aepiMKann R38 ycraHOBUTb rpebye- 
Myio ocLfM/i/iorpaMMy e Hm>KHeM nonoeuHe SKpaua. 
riepeK/iK5MaTe/ib pe>KMMa pa6orbi S4.5 nepesecTM 
B nonojKOHne B m raKUM >Ke oOpasoM ycraHOBUTb 
ocqunnorpaMMy no/^xoflamiix pasMepoB. 3areM 
nepeKntOHaTe/ib pexo^Ma paOoTbi nepeeecTM b no- 
no)KeHMe AJIT. f euepaTop paseepTKki aanycKaerca 
curHanoM KaHana A n moxcho Ha6nioflaTb speMeH- 
Hbie cooTHOLiieHMB curHa/iOB, no/taeaeMbix na o6a 
Kauana. flna 6onee y/^o6Horo Habmo/^eHne o6omx 
MSM epneMbix CMruanoe mo>kho ocitunnorpaMMbi ua 
SKpaHe BsauMHO cflenrarb nnn MeHnib no- 
napHOCTb Kauana B no HeobxoflUMOCTn. 

B 3TOM pe>KMMe paboTbi hboOxo/^mmo /via cnHxpo- 
HkisaMMM McnonbsoeaTb cuma/i KaHana A non Ka- 
Hana B. 



6.5.2. KoMMyramiH HacToroM 
500 kTi^ 

3tot pe>KHM paboTbi /^ByxKananbHoro pe>KkiMa pa- 
6oTbi McnonbayeTCB nanpMMep, b tom cnynae, ec- 
nvi Heobxo/tkiMO nabnio/^aTb o/i^HOKpaTHbiH npo- 
Meccc B pfiyx paanMHHbix rosKax HSMepneMoPi cxe- 
Mbi. KoMMyraitHB CHrnanoM pasBepTKM b stom 
cnynae ne npMMeHHMa, tbk kbk npMHqMn kommv- 
TaMMM KananoB no HCTeneHiiH npuMoro xofla 
paSSepTKH MCKHKanaeT B03M0>KH0CTb OAHOBpe- 
MSHHoro Habnio/^eHHB o/^noKpaxHoro aeneHnn 
B /^Byx TOHKax. 

Rpii KOMMyiaMMH HacTOTOii 500 Kfq Ka>Kflbivi k 3- 
Han OTKpbiT Ha BpeMB npnOn. 1 mkc, npimeM na 
cneflyiomMH HHrepaan 1 mkc oh sanepr, b pesynb- 
rare sero na SKpane o/HHoapeMenno M3o6pax<aiOT- 
CB flBe ocMkinnorpaMMbi, coctobu^hb m 3 orpeeKOB 
flnMxenbHOCTbK) 1 mkc. kl3 axoro BwxeKaex, hxo 
yKaeaHHbiM cnocoOoM mox<ho Ha6nK)/)axb cumanbi 
ZtnMxenbHocxbio flo 1 mc. flpM naOnio/teHHH Oonee 
KopoxKMx CMrnanoB naHHHaex Meiuaxb nenpepuB- 
HOCXb nHHMM H3 3KpaH6. 

ripM 3XOM pe>KHMe pa6oxbi HeoOxo/^HMO Hcnonbso- 
Baxb CHHxpoHHsaMMK) CHrHanoM KaHana A nnn Ka- 



half of the CRT screen by means of the input attenua- 
tor S2 and the vertical shift control R38. 

The function selector S4.5 has to be set to “B” and 
then, in the same manner as described above, an 
image of suitable size has to be adjusted on the 
screen. Then, the function selector has to be set to 
“Alt.” now, the time base is triggered by a signal deri- 
ved from channel A, and the time relation' between 
the two signals applied to the two channels can be 
observed. In order to facilitate studying of the two me- 
asured signals, their images on the CRT screen can 
be shifted mutualy and/or the polarity of channel 
B changed-over as required for the measurement. 

In this mode of operation, it is necessary to employ for 
synchronization a signal drawn from either channel 
A or channel B. 



6.5.2. Switching by a frequency of 
500 kHz 

This mode of double-channel operation is applicable 
e.g. when one-shot phenomena occurring at two po- 
ints of the measured circuit have to be observed. In 
this case, switching by the time base cannot be utili- 
zed, as the principle of channel switching at the end 
of the time base sweep makes it impossible to obser- 
ve one-shot phenomena at two points simultaneous- 
ly- 



When the frequency 500 kHz is employed for swit- 
ching, each channel is open for approximately 1 /<s 
and closed for the next 1 fjs; consequently, two ima- 
ges formed by sections of 1 /« duration appear on 
the CRT screen simultaneously. Thus, in this mode, 
voltage waveforms of 1 ms duration can still be ob- 
served conveniently. When waveforms of shorter du- 
ration are displayed, the discontinuity of the traces on 
the CRT screen hinders observation. 

In this mode of operation, it is necessary to employ for 
synchronization a signal drawn from either channel A 
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synchronizace na pfepinaci casove zakladny zvolime 
„NF”. 

6 .5.3. Poloha A±B 

Pfi tomto druhu dinnosti zesilovace Ize Pi^ovadet sou- 
6 et nebo rozdil dvou sign^lO, merit soumerna riapeti 
a navic ma tento druh cinnosli jeste jedno pouzit . 

Casto ie tfeba merit signal, ktery je !’f. 

jinem nezadoucim signalu, jako ^ 

ai V takovem ofipade umoznuje vertikalni zesilovac 
™enf STtonf neiSdouciho sigrSlu. Na ystupn, 
konektor kanalu A (FI ) 

urptne nezadouci superpozice a na druny ysiup 
(F 101 ) pfivedeme pouze nezadouci ^3 

tow brum). Jestlize pfepneme prepinac S3.3 polanty 
uonaiii R rio Dolohv dosahneme na nizsich krni 
toetech pfi peclivem dostaveni zesileni obou kanalu 
I/toe nez 20 nasobneho potlaceni nezadouciho signa- 
lu. 



6.5.4. Poloha X-Y 

Pfi tomto druhu cinnosti pracuje zesilovac jako X _ 
Sian^il na vstupu A je zobrazovan v ose Y, sign^ na 
vstupu B V ose X. Zesilovac zajist’uje fazoyou chybu = 
y do kmitoctu 300 kHz. je vsak pouzitelny do kmitoc 

tu 4 MHz. 

6.6. Pouziti jednotlivych druhCi Cinnosti Casovych 
zdkiaden 



Hana B. Cnocob cwHxpoHMsamin na n®P®jl^^®‘ j 
nfreuepaTopa pasaepTKM ycTaHaenuBaeTcn HH. I 

653. riono)KeHMe A±B 

non 3TOM pe>KMMe paOoTbi ycunuTenn m®>^ho ocy- 
uiecTBnfiTb cyMMy mhm paanocTb fleyx curnanoB, 

ISjMepBTb CMMMeTpUMHbie. 

Toro, MMeeTCB eme oahh cnoco6 ncnonbSOBaHMB 
HMTO*^Heo6xoAMMO MSMepsTb cwrHan, KOxopwM 

na^H Ha ZTeyS^- 

HanoMMeD naeoAxa ot cexM. B axoM cnynae yc 
niixenb eepxMKanbHoro oxKnoHeHwa a^st 
r^HOcxb %iAecxeeHHoro noAaeneH^ 
noMex Ha BXOAHoe rnesAO Kanana A (FI ) noAaex 
SrHiAWflSlkii CFfHaS, eKnK>MaF _He*eAaTdnk- 
Huk cuman Mano)keH»n. a aa bto^ i„J 

noaaexcB xonbKO He>KenaxenbHbiM CHrnan (na 
Sp! caraaa aaaoflKa ot cotk). Ecaa 
Knk>aaTenb S3.3 nonapHOo™ kaa^a 
R nPnSBeCXM B n 0 J 10 >KeHMe «— «, TO B OOnaCXM 
hi/Dkhmx nacxox nocne xiAaxenbHOi^ ycxaHOBKM ko- 
SaweHTa ycanaHaa o6oax KaHanoB oPe- 

??SaL» Soaea 20-KpaTHoe noflaaaeHae 
H 6 >KenaxenbHoro ci/irHana. 

654 nono)KeHHe X— Y 
B 3 XOM pe^me paOoxbi 

. riarTPMe X— Y. CnrHaji na bxoa© A n 3 o 6 pa>KaexcB 
; no ocM Y, cMrHa/i na bxoa 6 B n 3 o 6 pa)KaexcB no 
ocM X VcMnHxenb obecneMWBaex norpeiuHOCXb 
■ d,"a 3 b. / 5 “ ennoxb ao Macxoxb. 300 kFm. oahsko 

npHMBHHM ennoxb fto nacxoxbi 4 MPa. 

1 6.6. Mcnonb3oaaHMe oxfle/ibHWX pe>KMMOB 

pa6oxbi reHepaxopa pasBepxKW 



0 , channel B, and (he “AF' 

has to be selected by means of the appropriate syn 
chronization selector. 

653 Operation mode “A±B 
In this mode of operation of the amplifier, the sum of 
or the difference between two signals measured, and 
moreover this method is suitable also for a further ap- 
plication, as follows: 

Often it is necessary to measure ® 

perimposed on another -- tl'^pr^^ataS- 

as mains hum. etc. In such a case, toe vf 
tier enables considerable suppression of the unwan 
ted signal. The studied signal, including its unwanted 
su%rposition, has to be.applied '"P^' ®p 2 0 
FI of channel A. and to the second input F101 ot 
channel B) has to be applied only the 

nal (e.g. mains hum). After switching the polarty se- 
lector S3.3 of channel B to the position , and car 
fully adjusting the amplification of the two 
at lower frequencies suppression of the unwanted 
signal of more than 20X can be attained. 



Pro sezn^imeni obsluhy s funkci casove zakladny je 
zivajici pouz© zakladnu A. 



nna o3HaKOMneHnn o6cny>KHBaK)u|ero nepcoH^^ 

^^aboxoii reHepaxopa paaeepxKMCi^^^^^^^ 

Baexcfl caMwii npocxoM L- 

HbiM Ha McnonbSOBaHMM xonbKO renepaxopa pa 

3 BepXKH A. 



6 . 5 . 4 . Operation mode “X Y ..v_v-> 

In this mode, the amplifier operates in the X Y 

manner. The signal applied to '^P^^-'^ur'B’Mn toe 
in the Y-axis; the signal applied ® ’2 % at 

X-axis The amplifier ensures a phase error = 5 at 
fre?C Incies up to 300 kHz. however it is applicable 
up to the frequency 4 MHz. 

6 6. Application of the individual operation 
modes of the time bases 

In order to acquaint the operator with toe 

the time bases, first a description is given of IP® sim . 

Jest mode of application employing only time bas^ 

A. 
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6.6.1. Nastaveni ovladaci'ch prvku 
casove zakladny A pro zobra- 
zeni napefoveho prubehu 
kalibratoru 



S8.1 — pfepinac funkci do polohy A 

S11 — CAS/dil (A) do polohy 1 ms 

59.6 - tiacitko polarity (A) do polohy + 

59.7 — tiacitko zdroje signalu do polohy INT 

S9.5 — tiacitko do polohy AUT 

R163 — uroven asi do stfedu drahy 

S8.4 — V nestlacene poloze 

SI 0 — CAS/dil (B) do polohy VYP. 

S7 — LUPA — do polohy 1 x 

R166 

R167 - posuvy X hrube a jemne do stredu drahy 
R235 - potenciometr regulace jasu na pravy 
doraz 



vortikalnirn zesilovaci j© nutno nastavit posuv 
pouzitsho kanalu do stfedu. Neobjevi-li se na stinitku 
stopa, je nutno pfi stisknut§m tlaeitku STfiEDgNl na- 
stavit stopu do stfedu stinitka obrazovky prvkv' PO- 
SUV Y (R38) a POSUV X - hrube (R1 66). 



Po uvolneni tiacitka nastavte jas a ostrost stopy a ho- 
rizontaln6 i vertikaln§ dostavte stopu do stfedu stinit- 
ka. 

Vstup p>ouzjt§ho vertik^lniho kanalu s citlivosti na- 
stavenou na 0,2 V/dil propojte stinSnym kabelem 
se zdifkou kalibr^itoru, ozna£enou 0,4 V. Odb§r 
synchronizace z vertikalniho zesilovaCe must b^ 



6.6.1. VcTaHOBKa sneMeHTOB ynpaB- 
neHMB renepaTopa pasaepTKki 
A H306pa>KeHMB CMTHa/ia 

Ka/iuOparopa 



S8.1 nepeK/iroMaienb pe>KMMa paOoxbi 
B nonojKeHne A 

S1 1 - BPEMR/fleneHne (A) b nonojKOHne 

1 MC 

59.6 — i^HonKa nonspHOCTii (A) b nooojKeHne 

59.7 — KHOHKa MCTOMHMKa CMPHa/ia B n0J10)Ke- 

Hue BHVTP. 

S9.5 — KHOOKa B nooo>KeHMe ABT. 

RISO — ypoBBHb npn6n. b cpe,qHeM tomk© 

S8.4 — B HeHajKaroM nonoKeHUn 

SIO — BPEMR/fleneHne (B) B nonojKeHne 

BblK/1. 

S7 — /lyriA B nono>KeHMe 1 x 

R166 — CMeuteHMe X rpybo m tohho b cpe/^Htix 
R167 nonojKeHMBx; 

R235 — noTeHitMOMerp perynupoBKii bpkoctm b 
nojioxeHMM npaBoro ynopa 



6.6.1. /Adjustment of the controls of 
time base A for displaying the 
voltage waveform of the 
calibrator 

The initial settings are as follows: 

S8.1 — Function selector to the position “A” 

S1 1 — Selector “TIME/DIV." (A) to the position 

1 ms 

- Polarity push-button (A) to the position 

~ Push-button for sync source selection 
to the position “INT.” 

S9.5 - Push-button selector to the position 

“AUT.” 

R163 — Level selector to the centre of its track 
S8.4 — Push-button for mode selection to the 

undepressed position. 

SIO - Selector “TIME/DIV.” (B) to the posi- 
tion “OFF” 

Push-button “MAG.” to the position 

R166 

R167 - Horizontal (X), shift controls, coarse and 
fine, to the centres of their tracks 
R235 - Brightness control fully clockwise 



na ycMjiMTene BepxMKajibHoro oxKnoHeHMB Heo6 
xo/^MMo ycxaiHOBMXb cMeu|eHMe ticno/ibsyeMorc 
KaHana no penxpy SKpana. Ecnn na axpaHe He no- 
BBnflexcB ocLtM/inorpawMa, to npM HajKaxofi KHOn- 
MEHTPOBKA ycxaHOBMXb /imhhio no peHxpy 
OKpaHa xpybKM pynKaMH CMEUJEHME Y (R38) 
M CMEU^EHHE X — rpy6o (R166). 
riocne oxnycKaHMB khookm ycxaHOBMTb BpKocxb 
M peaKocxb ocL|i4/i/iorpaMMbi ia ni/iHkiio pasBepxKM 
ycxaHOBMXb no itenxpy SKpana no ropMSOHxanM 
M BepxMKanM. 

Bxo/t McnoxibsyeMorO BepxMKa/ibHoro Kana/ia 
c HyBcxBMxe/ibHOcxbHD, ycxaHOBxieHHOii 0,2 B/flen., 
COeAMHMXb 3KpaHMpOBaHHblM Ka6e/i6M C 3a- 
)KMMOM KanM6paxopa, o6o3HaHeHbiM 0,4 B. Cno- 
co6 CMHxpoHMsagMM CMrHanoM ycM/iMxena eep- 



The vertical shift control of the employed channel has 
to be set to the centre. If a trace does not appear on 

push-button marked 
BEAM FIND, must be depressed in order to enable 
setting of the trace into the centre of the screen by 
means of the controls “Y-SHIFT” (R38) and “X- 
SHIFT”(R166). 

After releasing the push-button, the brightness and 
focus have to be adjusted and the trace reset into the 
centre of the screen by means of the horizontal and 
vertical controls. 

The input of the employed vertical channel, the sensi- 
tivity of which has been set to 0.2 V/div., has to be in- 
terconnected with the output socket marked “0 4 V” 
of the calibrator by means of the supplied coaxial 
screened cable. The synchronization from the ver- 
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pfepnut na pouzity kanal. Na obrazovce se pak objevi 
obdelnikovy prubeh kalibratoru. 

Otacenim potenciometru OROVEI^ (A) Ize zvolit uro- 
ven spousf§ni zakladny. V okrajovych polohach po- 
tenciometru dochazi k vysazeni ze synchronismu. 

Po pfepnuti tiacitka do polohy . spousti za- 

kladna od sestupne casti prubehu. 

Pfi zmene pozorovaneho signalu je nutno volit opti- 
malni nastaveni rychlosti zakladny, 
ma svnchronizace, polarity a zdroje synchronizace 
a urovn^ spousteni s pfihlednutim k pppisu cinnosti 
oviadadch prvkCi a popisu vlastnosti pristroje. 

Po uvedeni zakladny A do synchronniho Proyozu je 
mozno pouzit i zakladny B ve zpozcfovanem provozu. 

662 Nastaveni oviadacich prvku 
pro zpozdovany provoz 

Pfi nastaveni oviadacich prvkCi zakladny A pro zobra- 
zeni napetoveho prCib§hu kalibr&toru nastavte prvky 
zakladny B takto; 

S10 - CAS/dil (B) do polohy 0,1 ms/dil 

S9 1 — stilsknout tiacitko AUT (B) 

pj^-70 _ zpozdeni jemne do 5. polohy stupnice 



THKanbHoro OTKnoHeHMn 

Barb McnonbsyeMOMy Kanany. B 

3Kpane TpybKM nonejineTca npaMoyro/ibHbin cur- 

riyre^BpauteHMa noTenmioMeTpa VPOBEHb (A) 

MO>KHO Bbi6paTb ypOBeHb BanycKB paaaepTK 
B KpawHMx nono>KeHH!ix noTeHUMOMerpa nwetoT 
MeCTO CpbIBbI CMHXpOHUaapMM. nnnn^KeHWe 

re;”arK>«a.»oro o~eo6xo- 

AMMO ycraHOBMTb onTMMaflbHyio 
POCTM paaBepTKM, no/iocy hbctot cwHxpoHMsaAMM^ 
nonaoHOCTb m mctohhmk cMHxpoHMsagMM, a raK)Ke 
ypoBOHb sanycKa c yneroM onMcaHMB '^a^HaMeHMB 
aneMeHTOB ynpaBneHMB m onncaHMB napaMexpoB 

nocne^ CMHxpoHHOro pe>KMMa pa^oxw 

renepaxopa paaeepxKM A mo>kho Mcno/ib30Baxb 
M reHepaxop pasBepxKM B b pe>KMMe aaAep>KKM. 

662 VcxaHOBKa aneMeHxoB ynpaB- 
neHMB AOB pe>KMMa 3aA0P>*<'<n 

riDM vcxaHOBKe 3 jieMeHX 0 B ynpaBneHMB renepaxo- 

XaaeepxKM A M3o6pa>KeHMB c^rnana kbom- 

epaxopa ycxanoBMXb sneMeHXbi renepaxopa pa- 
3 BeoxKM B cneAytoiAUM oOpaaoM; 

|l0 - BPEMR/AO^eHMe (B) b no/iO)KeHMe 

0,1 MC/AeneHMe 

S9 1 Ha>KaTb Ha KHonKy Ad l . 
rV 76 - 3aAep>KKa xohho b 5 -m nono>KeHMM 
ujKanbi 



tirel amolifier must be switched to the employed 
channel. Then, the rectangular waveform of the cali- 
brator appears on the CRT. 

The triggering level of the time base can be selected 
hv adiustlriQ thG pot6ntiorn©t6r LEVEL ( ) 

Slls plJeSms Jls se. .o either of e».re,ne pcjse 
tions synchronism becomes disturbed. When me 
Dush-button selector is set to the position , 

the time base is triggered by the trailing edge of the 

WhSlever the observed signal is altered, 'J 
sary to select optimum setting of the base 
soeed of the frequency band of synchronization, of 
the polarity and of the source of synchronization, as 
well as of the triggering level, whilst taking into coaai- 
Son the factions of the individual controls and the 
ooerational properties of the oscilloscope. 

After synchronism of time base A has been esta- 
blished, it is possible to employ also time base B in 
the delayed mode of operation. 

6 6 2. Adjustment of the controls for 

delayed operation 

With the controls of time base A set as d®saibed 
above for displaying the voltage waveform of the cali- 
brator, the controls of time base B have to be set aS: 

follows. ^ .. (B) to the position “0.1 ms/ 

S9 1 - Push-button “AUT.B” has to be depressed 

, p,t76 - Fine delay control to the 5th division line 

on its scale 



Na zobrazenem obdelnikovem prubehu ka"bratoru 
se obievi usecka se zvysenym jasem. Usecku Ize po- 
tenciometrem R176 ZP02 d£nI posunw^^ 

libovolnou cast pozorovaneho prubehu Jeji deiku Ize 
menit nastavenim pfepinace CAS/dil (H). 

Po pfepnuti tlaeitka funkci S8.2 do, polohy Aa ob^vi 
se na stinitku druha stopa nad puvodni. Tato stopa 



Ha M306pa>KaeM0Ci ocqMnnorpaMMe np^Moyro^b- 
Horo CMruana KanMOpaxopa nonennexcB oxpeaoK 
noBbUueHHOM npKOCXM. OxpeaoK mo)kho cflB^raxb 
B niobyio roMKy ocqMnnorpaMMbi noxeHqMOMexpoM 
R176 WeP>KKA TOHHO. A^^’Te/ibHOCXb oxpea- 
Ka MOJKHO ycxaHOBMXb nepeKBioMaxeneM BPEMR/ 

nocx/?nepeKnioMeHMB khookm pe>KMMa 
S8.2 B nonoKenne AJIT. Ha SKpane noHenne 



A certain section of increased brightness appears 
the displayed waveform of the calibrator. This sectiOT, 
can be^shifted to any part of 'b® observed wave o^^ 
by means of the potentiometer DELAY FINE 
(R176). The length of this f 
by adjusting the potentiometer TIME/DIV. (B). 

After switching-over the fonction selector push-^^^^^ 
ton S8.2 to the position ALT. , a second tracfl 
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je pfisvetlenym usekem na zakladne A, rozvinutym 
na celou sifi stinitka. Rychlost rozmitani teto stopy je 
na stupnici pfepinace uAS/dil (B) (S10). 



Pfi tomto nastaveni oviadacich prvku je zakladna 
B pfimo spoustena zpozd'ovadm impulsem. Oviadaci 
prvky S9.2— 4 a R160 jsou minno provoz. 

Pfepnutim llacitka S8.1 do polohy B zobrazuje se na 
stinitku pouze zpozdena zakladna B. 



6.6.3. Nastaveni pro zpozcfovany 
provoz synchronizacnich 
obvodu zakladny B 

Pro vylouceni horizontalniho tfeseni pfi velkem zpoz- 
deni zakladny B je vhodne pouzit vlastniho synchro- 
nizacniho obvodu teto zakladny. 

Oviadaci prvky zakladny B je pfitom nutno pfi zobra- 
zenem prubehu kalibratoru zakladnou A nastavit tak- 
to: 



S10 — CAS/dil (B) do polohy 0,1 ms/dil 

S9.4 - tiacitko SS/ST do polohy ST 

S9.2, 

S9.3 — tiacitka polarity a zdroju do polohy + 

aINT 

R1 76 — zpozdeni jemne do 5. polohy stupnice 

R160 — do stfedu drahy 

S9.1 — do polohy AUT (B) vypnuto 

Na zobrazenem obdelnikovem prubehu kalibratoru 
se objevi usefika se zvysenym jasem, jejiz zacatek le- 
zi na vzestupne casli obdelnikoveho prubehu. 



BTopaa nuHue paseepiKU uafl nepeou. 3ra nuHue 
cooTBeTCTByex noflCBeMeHHOwy oxpesKy ua jiuhmm 
pasBepxKM A, paBcxeinyxoMy no Bceti lunpuHe 
SKpaua. CKopocxb pasaepxKu axoro oxpesKa 
onpeflermxcs lUKa/ioii nepeKmouaxe/ie BPEMR/ 
fle/ieHue (B) (S10). 

Rpu xaKOM ycxaHOBKe a/ieMeuxoB ynpaeneHue re- 
Hepaxop pasBepxKM B aanycKaexcn npnwo mm- 
nynbcoM saflep>KKM. OneweHXbi ynpaBueHue 
S9.2— 4 M R160 He paboxaiox. 
ripn nepeKmoHeHMH khookm S8.1 b nono>KeHMe 
B Ha SKpane n3o6pa>KaexcH xo/ibKO /imhhh pa- 
SBepxKH saflep>KaHHoro renepaxopa B. 

6.6.3. VcxanoBKa pe>KMMa 3aflep>KKM 
Meneki CMHxpoHMsaMHH rene- 
paxopa paasepxKM B 

fl/iH MCKnioHeHMfl ropn30HxanbHoro flpo>KaHHH npw 
Oo/ibiuHx 3HaHeHiinx BpeweHM 3aflep>KKM renepa- 
xopa B i4exiecoo6pa3HO Hcno/ib30Baxb coobcxeen- 
Hyio cxewy CMHxpoHHaaqMH axoro renepaxopa. 
OneMenxbi ynpaeneHMe renepaxopoM paaeepxKH 
B npii M3o6pa>KeHHH cumana Karmbpaxopa c no- 
MOLUbK) paaeepxKM A ycxanoBMXb cneflyiomMM o6- 
paaoM: 

S10 — BPEMR/fleneHHe (B) b nonoxcenue 

0,1 Mc/fleneHne 

S9.4 — KHonKa nOCT./riEPEM. b norio>KeHMe 

HEPEM. 

S9.2, 

S9.3 — KHonKa no/iapHocxM m hcxomhmkob b no- 

/io>KeHMe + M BHyiP. 

R176 — 3a/^ep>KKa nnaBHO flo 5-ro flerieHMH 

ujKanbi 

R160 — B cpe/^Hee nonojKOHMe uiKanbi 

S9.1 — B nonox<eHne ABT. (B) BbiKjiiOMeHO 

Ha H3o6pa>KaeMOi^ oci^HfinorpaMMe npHMoyronb- 
Horo CMXHana Kann6paxopa noeannexcH oxpeaoK 
c noBbmjeHHoii npKOCXbto, Hanano Koxoporo 
nex<MX Ha BocxoAHU^eu cppoHxe npHMoyroribHoro 
cnmana. 



appears on the CRT screen above the original trace. 
This second trace is the section of increased bright- 
ness on time base A after being spread over the v,/ho- 
le width of the screen. The speed at which this trace 
is swept is given by the scale of the selector S10 - 
“TIME/DIV.” (B). 

With the controls set as described, time base B is trig- 
gered directly by the retarding pulse. The controls 

S9.2 to S9.4 and R160 are idle. 

When the push-button switch S8.1 is changed-over 
to the position “B”, only the delayed time base B is 
displayed on the CRT screen. 

6.6.3. Adjustment of the controls for 
delayed operation of the 
synchronizing circuits of time 
base B 

In order to eliminate horizontal jitter when a long delay 
of time base B is selected, it is convenient to employ 
the synchronizing circuit of this time base. 

In this case, the controls of time base B (in addition to 
those for displaying the calibrating waveform by time 
base A) have to be adjusted as follows; 



S10 — “TIME/DIV.” (B) to the position “0.1 ms/ 

•/div.” 

S9.4 — Push-button “DC/AC” to the position “AC” 

S9.2, 

S9.3 — Selectors of synchronizing polarity and 

source to the position “-P” and “INT.” 
respectively 

R176 — Fine delay control to the 5th position on its 
scale 

R1 60 — To the centre of its track 

S9.1 — Push-button “AUT. B” has to be released 

A section of increased brightness appears on the 
displayed waveform of the calibrator: the begining of 
this section is on the rising edge of the rectangular 
waveform. 
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OtaSenim potenciometru UROVEN (B) Ize volit uroven 
obd61nikoveho prubehu, pfi Were spusti zakladna B. 
V okrajovych polohach potenciometru dojde 
k vysazeni zakladny B, coz se projevi zmizenim pri- 
svetleneho useku. 



Po pfepnuti tlacitka +/- (S9.2) do polohy - spousti za- 
kladna B od sestupne casti prubehu. 



Otacenim potenciometru ZPO^DENl 
volit jeden z obdelnikovych prubehu, pri kterem zaklad- 
na B spousti. 

Pfi zmene pozorovaneho signalu je 
ni nastaveni rychlosti obou z^kladen (S10, S1 1 ), vhod- 
ne nastaveni synchronizaSnich obvodu, urovni spous- 
teni a velikosti zpozdeni mezi zakladnami s prihlednu- 
tim k popisu cinnosti oviadacich prvku a popisu vlast- 
nosti pfistroje. 



ripn Bpau^eHMM noxenquoMeTpa YPOBEHb (B) 
MO>KHO BwenpaTb ypOBOMb npBMoyro/ibHoro curna- 
na, npn KoropoM aanycKaerca paaBepxKa B. 
B KpaMHMx nono>KeHMHx noTeHMUOMexpa nMeer 
wecTO cpbiB reHepaxopa paaaepxKH B, mxo npo- 
asnaexca b ucHeaHOBeHUM noACBBMeHHoro ynacx- 

K3 

nocne nepeKmoMBHUB khohkm +/- (S9.2) b no- 
noKenne — renepaxop paaBepxKH B aanycKaexca 



HUCXOflflUHMM CjjpOHXOM CHXMana. oABCDWk^A 

RyxeM BpameHMB noxeuitnoMexpa 
TOMHO (R176) mojkho Bbidpaxb oflMH H3 npaMoy- 
ronbHbix nepnoflOB, npn Koxopow sanycKaexca re- 
Hepaxop paaaepxKM B. 

ripM M3MeHeHMM Ha6nK3flaeMoro curHana hbooxo- 
nliMO Bb)6paxb onxMMa/ibHyio ycxaHOBKy CKopocxM 
pasBepxKM 060MX renepaxopoB (S10, S11), noflxo- 
nnuiyio ycxaHOBKy cxew cMHxpoHH3ai4iiM, ypoBHM 
aanycKa m eejiUHMHbi 3aAep>KKH Bxoporo renepa- 
xopa c ysexoM HaanaHeHHB aneweHXOB ynpaene- 






The level of the rectangular waveform, at which time 
base B starts, can be selected by means of the potenti- 
ometer “LEVEL” (B). When this potentiometer is set to 
either of its extreme positions, time base B ceases to 
operate and the section of increased brightness disap- 
pears. 



After switching-over the push-button ‘‘+/~ (S9 2) to 
the position time base B is triggered by the 

trailing edge of its waveform. . „ 

One of the rectangular waveforms which triggers tii^e 
base B can be selected by means of the potentiometei 



Whenever the observed signal is altered, it is necessa- 
ry to select the optimum speeds of both time bases 
(with S10, S11), suitable setting of the synchronizing 
circuits, the triggering levels and the length of the delay 
between the time bases, whilst taking into considerati- 
on the functions of the controls and the properties of 
the oscilloscope. 



6.6.4. Pripojeni pfistroje k jinym 
zarizenim 

Na panelu pfistroje jsou samostatne vyvedeny na BNC 
konektory vstupy pro externi synchronizaci obou zakla- 
den Lze na ne pfivest libovolny synchronizacni signal 
V mezich uvedenych v kapitole 3, nejiepe stmenym ka- 
belem, pro vyssi kmitocty impedancne prizpusobenym 
a zakoncenym vedenim. 



Signal z vystupnich konektorCi na zadni strane pri- 
stroje mCize byt odebir^in stin§nym kabelem, zakonce- 
nym pokud mozno nizkou impedanci (TTL obvody). 



Zkratem vystupnich konektoru nelze casovou zaklad- 
nu po§kodit ani oviivhovat jeji funkci. Na konektory 
vsak nesmi byt pfipojeno cizi nap§ti. 



6.6.4. noAKhtOMeHMe npn6opa 
K APy'^*^ ycxpOMCxeaw 

Ha naHenM npn6opa caMOCxoaxenbHO BweeASHbi 
c noMOUtbio KoaKCMa/ibHWX paateMOB BNC bxoaw 
A na BHeujHeM CMHxpoHH3amiM o 6 omx reHepaxopoB 
paaeepxKM. Ha 3xn bxoaw mo>kho noA^Tb nioooM 

CHHXpOHM3HpyiOmMM CMPHan B COOXBBXCXBMM C A^H- 

HbiMM, npMBeAeHHbiMM B maBB 3, nynuje Bcero, 
c noMOigbio OKpaHHpoeaHHOro Ka6e/ia m coma- 
coBaHHOii miHMM B obnacxH 6onee BbicoKMX 
M3CT0T 

CHrHan’ c BbixoAHbix rnesA Ha saAHeii nanenM npw- 
6opa MO>Kex cHMMaxbcn c noMOinbio 3KpaHnpoeaH- 
Horo KaCena c comacoBaHHOii HarpysKOM mjim wa- 
nuM HarpyaoMHWM conpoxiiBJieHaeM (MHKpocxeMW 

KopoxKoe aaMbiKaHMB bwxoahwx rH63A He MO)xex 
BbiBecxM M3 cxpoa reHepaxop paaeepxKM Man oxa- 
saxb BnMaHMe na ee pa6oxy. OAHaKO, na rnesAa ne 
cjieAy®T noAsaaTb BHeiuHee nanpaxteHMe. 



6.6.4. Connection of the oscilloscope 
to other instruments 

The inputs for external synchronization of the two time 
bases are brought out separately to BNC connectors 
on the panel of the oscilloscope. To these connectors 
can be applied any synchronizing signals (which meet 
the conditions given in Section 3. of this Manual), pre- 
ferably over screened cables which for higher frequen- 
cies are impedance-matched and terminated. 

The signals from the output connectors on the back pa- 
nel of the oscilloscope can be drawn by mean^ 
screened cables terminated in low impedances (TTL 
circuits). 

The time base of the oscilloscope cannot be damaged, 
nor can its operation be affected by short-cir- 
cuiting of the output connectors. However, an external 
voltage must not be applied to them. 
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6.6.5. Kontrola pfesnosti 6asovych 
zakladen 

V pfistroji je vestaven kalibrator s pfesnym vystupnim 
napetim i kmitoctem. Pfi zobrazem' obdelnikoveho 
prubehu kalibr^toru tychlosli zakladny 1 ms/dil musi 
sirka jednoho cykiu obdelnikoveho prubehu byt rovna 
1 dilku V toleranci udane v technickych udajich. Pfi- 
padnou chybu Ize dostavit uvnitf phstroje (viz kapitola 
9. ,,Pokyny pro udrzbu phstroje"). 



6.6.6. Mefeni casu 

Casova zakladna urnozhuje zjistit casovy interval 
mezi dvema prubShy nebo dvema body jednoho pru- 
b§hu az do d6lky rastru. Takove mdreni se proved! 
nasledujicim zpusobem: 



a) Na rastru odectete vzdalenost v dilcich mezi dve- 
ma body, jejichz casovy interval hledate. 

b) Tuto vzdalenost nasobte koeficientem, odecte- 
nym na stupnici CAS/dil pouzite fiasov6 zakladny. 

c) Delenim tohoto vysledku koeficientem casove lu- 
py dostanete skutecny casovy interval. 



Pro nazornost pfedpokladejme, ze pfepinac CAS/dil 
je V poloze 1 ms, pfepinac lupy v poloze 10, horizon- 
talni vzdalenost odectena na rastru je 5 dilku. 



vz dalenost x (6as /dil) _ 5 d X 1 ms 
lidaj 6asov6 lupy 10 



6.6.7. Mefeni frekvence 

Toto m6feni prov^dSjte odefitenim po6tu prCib§hiji na 
10 dilkij. Frekvenci pozorovaneho prObdhu Ize vy- 



6 . 6 . 5 . KoHTponb tomhoctm 
renepaTopoB paaeepTKn 

B npnbope yciaHOBneH Kanubparop c tomhum bbi- 
xoflHbiM HanpyoKeHneM n MacTOToii. flpn m3o6- 
pa>KeHi>ni npnMoyro/ibHoro cnrHana KannOpaTopa 
M npn CKopocTM pasBepTKM 1 Mc/Aenenne Ann- 
TenbHOCTb OAHoro nepMOAa npnMoyronbHoro cnr- 
Hana Aon>KHa paBHarbcn OAHOMy Ae/ieHtiio c ao- 
nycKaMM, npneeAeHHbiMn b TexHusecKMX AawHbix. 
Bo3MO)KHyio norpeujHOCTb mo>kho ycrpaHUTb ane- 
MeHTaMM BHyrpM npti6opa (cm. rnaey 9. "VKaasHun 
no yxoAy sa npn6opoM»). 

6.6.6. kl3MepeHkie BpeMenn 

r eHeparop pasBepiKn Aaer boomokhoctb ycTano- 
BMTb MHiepean BpeMenn Mex<Ay AayMB curHanaMM 
unn Mex<Ay Asywa TOSKaMM curHana BnnoTb ao 
A/ iMTe/ibHOCTH, cooTBeTCTBytoiAefi pa3Mepy pacr- 
pa. TaKne M3MepeHiiB ocymecTB/iaKiTCB cneAyto- 
u(MM obpaaoM: 

a) Ha 3KpaH6 orcMiiTaTb paccTOBHne b AeneHMax 
M6>KAy Asywa TOMKaMM, MHTepBan BpeMBHH 
MejKAy KOTopbiMM AO/UKeH 6biTb onpeAsneH, 

6) 3T0 paCCTOBHUe yMHO>KHTb H3 KOSCflCbkiqHeHT, 
OTCMMTaHHbiM no ujKane BPEMft/AeneHMe 
McnojibayeMoro reHeparopa paaBepxKM, 

b) nyreM Ae^eHna nonyseHHOro peaynbraxa Ha 
K03(|3{lJimneHT nynbi nonyHaerca AeMCTBHxenb- 
Hoe 3HaseHMe HHTepaa/ia BpeMenti. 

flna HamaAHOCTM npeAnonaraerca, mto nepe- 
K/noHarenb BPEMH/AeneHiie naxoAHTca b no- 
no>KeHi<ui 1 Mc, nepeK/iiOHaTenb nynbi b no- 
no>KeHMM 10, ropasoHTanbHoe paccroaHtie, otchm- 
raHHoe na aKpane, paBHO 5 AananiiaM. 

paccTOflHMe X (BpeMn//feneHHe) 5/t x 1 mc 

— „ ^ Q g 

noKaaaHne /lynw 1 0 

6.6.7. kISMepeHMe MacroTbi 

3 to H3MepeHHe ocyiAecTB/iaeTca nyreM OTcnera 
KOfiHMecTBa nepHOAOB, nptixoAaiAHxca Ha 10 a®- 



6.6.5. Checking the accuracy of the 
time bases 

The oscilloscope has a built-in calibrator which sup- 
plies an accurate output voltage and frequency. 
When the rectangular waveform of this calibrator is 
displayed at a time base speed of 1 ms/div., the width 
of the display of one cycle must tally with one division 
on the graticule (the tolerance is given in Section 3. of 
this Manual). An inaccuracy of the time base, if any, 
will have to be corrected (see Section 9.). 



6.6.6. Measurement of a time slot 

The time base of the oscilloscope enables the mea- 
surement of a time slot between two waveforms, or 
between two points of one waveform, up to the whole 
length of the graticule. The procedure for such 
a measurement is as follows: 

a) The distance between the two points, the time slot 
between which is required, has to be read on the 
graticule in terms of devisions. 

b) The distance ascertained has to be multiplied by 
the coefficient read on the scale "TIME/DIV.” of 
the employed time base. 

c) The actual duration of the measured time slot is 
obtained by dividing the attained product by the 
coefficient of time magnification. 

Supposing the selector “TIME/DIV.” is set to the po- 
sition “1 ms”, the time magnification to the position 
“10X”, and the horizontal distance of 5 divisions is 
read on the graticule, then the result of the measure- 
ment is as follows: 

Distance x Setting of “TIME/D tV.” 5 div. x 1 ms 
Coefficient of time magnification ” 7o "" ° ^ 

6.6.7. Measurement of a frequency 
This measurement has to be carried out by ascertai- 
ning the number of cycles within 10 divisions lines 
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losti rozm'itani 1 //s/dil. 



pocet prubehu ^ 12 _ 

lOXcas/dll 10 X 10 



1,2 MHz 



7. POPIS MECHANICKE KONSTRUKCE 

SsSSSgS 

SSSSSSH^?- 

V ptostoru pro vertikSInl “Sitovac IOT utnisw^^ 

vody «rlikalniho zesilovac* 

otiinna Pmno eni mez obema casimi jv 



Err,o"^arrpro-,r^^^^^^ 

paBsepTKH 1 MKC/Asri®'^'^® 

KonpiMecT BO nepnoA OB _ . , 1 ?__ = 1,2 MPu 
10 X BpeMa/AeaeHMe 10X10 

7 onUCAHME MEXAHMMECKOM 
KOHCTPyKmiM 



on the qraticule. The measured frequency can be cal- 

lows; 



Number ofcycles ^ ]2 

^ x Setting of “TlME/DtV." 10X10 



1 . 2 MHz 



7. description of the mechanical design 



nrm/innocKon BM 566A nweer eepTHKaAbHoe 

“a' H‘rer;jro= ,”ra/pTP;. 

Zo SHen'a; Hanpaao - r^^^IaHTneSo: 
u^id RHVToeHHue npocTpaHCTBa oTfleneHbi nepero 

SpaK>?cTH^5”p ape”eHTaMa''a nepe^eP 
MacTM aiMiiKa. ^epeAH^a ^acTb 

^pyeK^nonepTHo"^'’ neperopoAKOi^_^^^^ 

LiPOPHOHa "a «a- 

SearaX^zpaa^^Kapa^ 

CZTenbTKOparomero HanpaarOHaa a^ai 
a,onapaOHHb,» 

r™IS^aaH Sa ?^3e ShSx ^OHCTpyKTaoHbrx 
-snPMPHTOB Ana nepeKnioMeHUB CKopocxM pa 
3BepTKM M nepeKmoHeHMB MyacTBUTejibHOCTii eep- 
^ ttr\rr\ nTKnoHeHMfl McnonbSOBaHbi n 6 pa^ 

^epeTn^MenKcn"^^^^ C 



The BM 566A oscilloscope has its control P^^®* 

SffiSSsS 

r.ns'"p“^'orr -e mo^.^ 

hP drSrwith the stabilizers and those of the HV 

'ifpSrThe clcukry 01 the oscilloscope .storm^d^^ 

printed circuit txjards; ok^options are 

moulded in an insulating compound M 
So^SIrlfth^penetration ol moisture htc its c«- 
riiits Conventional constructional elements are em 
ouSv 5 tSghout in the oscilloscope. Botary selwl 
tors and switches are employed for setting the spee» 
oTthftrme base and the sensitivity oHhe v jdicaUn.^ 
plifier. Push-button controls are used for a 
switching operations. 



S 5 i t£ cSts of this ampliller except those ol 
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pod obrazovkou mezi vinutym zpozcfovacim kabe- 
lem. Vnitfni proslor casOve zakladny je rozdelen pfe- 
pazkou na dve casti. V predni casti jsou umisteny ob- 
vody tvarovacu a tiacitka slouzici k volbe synchroni- 
zace a druhu provozu casovych z^kladen. V zadni 
c^isti jsou pak umisteny obvody rozmitacich genera- 
loru, pfepinace pro voibu rychlosti casovych zakla- 
den a deska fidiciho obvodu. Obvody rozmitacich ge- 
neratoru jsou natoceny tak, aby soucasti byly pfistup- 
ne z vnejsi strany. Dostavovaci prvky jsou pristupne 
po demontazi krj^u phstroje. Veskere oviadaci prvky 
a vstupy externi synchronizace jsou umisteny na 
prednim panelu, vystupy pomocnych prubehu na 
zadni strane pfistroje. 



Upozomeni 

Pfistroj obsahuje drahei kovy v techto dilech; 

1AK 537 02 — S2 Plech AgSOCu 0,4 mm 8,7 g 

1AK 537 03 — S102 Plech Ag80Cu 0,4 mm 8,7 g 

1 AN 558 72 — S11 Plech AgSOCu 0,4 mm 18 g 

IAN 558 73 — S10 Plech AgSOCu 0,4 mm 13,5 g 



8. PODROBNV POPIS ZAPOJENf 

8.1. Nap^jed zdroje NN , 

V primarnim obvodu sifoveho transform^toru je zafa- 
zeri tiacitkovy yypinac, sifov^ pojistka, voile napeti 
a sifovy filtr. Drzcik pojistky a sitovy volic jsou umiste- 



no>KeHbi i4enu ycmiMTena BepruKa/ibHoro otk/io- 
Henun sa ncKmoMeHneM OKOHenHoro KacKafla. Co- 
eflUHemie we>Kfly oOenwn MacraMM ocyunecTBnaer- 
ca c noMoi^bKJ KaOe/ia 3a/^ep>KKa. HacrpoeMHbie 
sneMeHTbi flocryniHbi noc/ie flewoHTajKa KpbiujeK 
npnOopa. Ljenn ycunuTena CMHxpoHMsaMMU pacno- 
no>KeHbi B npocTpancTBe nofl a/ieKxpoHHo- 
nyseBOM rpyOKOM we>Kfly BMTKaMn KaOena aa- 
flepxTKM. BHyrpeHHee npocrpaHCTBo reuepaTopa 
pasBepjKM pasfleaaeTca neperopoflKOM na flee 
HacTM. B nepeAHeii nacTu pacnono>KeHbi cxeiwbi 
cpopMupoBaHna h khookh, cay>Kau^Me BbiOopa 
CMHxpoHuaaqua n pe>KMMOB paSoTbi reuepaTopoB 
pasBepTKM. B saflHeM nacTu pacnonoKeubi cxeiwbi 
reaepaTopoB paeaepiKu, nepeK/itOHaTean CKopoc- 
reii pasBepTKH a nnara ynpaanaioiAeM cxeMbi. 
CxeMbi reaepaTopoB pasBepxKa noBepHyrbi raK, 
MToObi aaeMeHTbi 6bma flocTynubi m BHe. VexaHO- 
BOHHbie aneweHXbi flocxynubi nocne A@MOHxa>Ka 
KpbiuieK npaOopa. Bee aneMeaxbi ynpaeneHaa 
a BxoAbi BHeiuHea caHxpoHasaqaa pacnono>KeHbi 
Ha nepeflHea naHeaa, BbixoAbi BcnoMoraxenbHbix 
carHaaoB — na saAHea naHena. 



npaMBMaHHe 

ripaOop coflep>Kax OnaropoAHwe Mexa/uibi b cae- 
flyiomax Hacxax: 

1 AK 537 02 — S2 Jiacx AgSOCu 0,4 mm 8,7 r 
1AK 537 03 — SI 02 Jiacx AgSOCu 0,4 mm 8,7 r 
1 AN 558 72 — S1 1 Jiacx Ag80Cu 0,4 mm 18 r 
IAN 558 73 — SI 0 Jiacx AgSOCu 0,4 mm 13,5 r 



8. nOAPOEHOE OnMCAHME CXEMbI 

8.1. McTOHHaKa naraHaa aasKoro aanpaMeHaa 

B nepaaHHOd qena eexeaoro xpaHcc|)opMaxopa 
BKJIIOHeH KHOnOHHbta BblKniOHaxe/1b, cexGBoa 
npefloxpaHaxe/ib, nepeKniOHax6ab Hanpa>KeHaa 
a cexeBoa cpanbxp. jqepxcaxe/ib npeAOxpaHaxena 



the final stage which is connected by means of the 
delay cable line. All the adjusting controls become 
accessible after taking off the cover plates of the os- 
cilloscope. The circuits of the synchronizing amplifier 
are in the space below the CRT, where the delay ca- 
ble is situated. The space for the time bases is split- 
up into two parts by a partition; in the front part are the 
circuits of the shapers as well as the push-button for 
selecting the mode of synchronization and that of the 
operation of the time bases; in the back part are the 
circuits of the sweep generators, the switches for time 
base speed selection, and the board of the control 
circuit. The circuits of the sweep generators are 
mounted in such a manner that all their components 
are easily accessible from the outside. Also the ad- 
justing controls of these circuits become accessible 
after taking off the cover plates of the oscilloscope. All 
the controls of the oscilloscope as well as the input 
connectors for external synchronization are on the 
front panel; the outputs of the auxiliary waveforms are 
on the back panel of the instrument. 



Note 

The following parts of the instrument contain precious 
metals: 

1AK 537 02 - S2 Metal sheet AgSOCu 0.4 mm 8.7 g 

1AK 537 03 - SI 02 Metal sheet AgSOCu 0.4 mm 8.7 g 

IAN 558 72 - Si 1 Metal sheet AgSOCu 0.4 mm 18 g 

1 AN 558 73 - S 1 0 Metal sheet AgSOCu 0.4 mm 1 3.5 g 



8. DETAILED DESCRIPTION OF THE CIRCUITRY 

8.1. Low-voltage supplies 

In the primary circuit of the mains transformer are: 
Push-button mains switch, mains fuse, mains voltage 
selector, and mains filter. The fuse holder and the vol- 
tage selector are on the back panel of the oscillo- 
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ny na zadnim panelu. Pevne pfipojena 
vVansportnim stavu pnstroje navinuta kolem nozek 
umistenych na zadnim panalu. 

Jadro transformatoru tvori 2 ks vinutych 
Wch^der Vyvody kotoucovych vinuti jsou yyvedeny 
Z diskach provedenych technikou P'osnvch spqu 

a upevnenych na kostrach cvek. Na 
isou tez umisteny usmernovaci prvky zdro)u a cast 
filtracnich elektrolytCi. Usmern§na napeti jsou sva- 
Su na fil.-a6ni eleWrolyty a desku aa- 

bilizatoru, Vykonove regula5ni tranzistory )SOU umis 
tiny na chladicich zebrech na zadnim panelu pristro- 

je. 

V pfistroji pouzita fada stabilizovanych a®P^^' Y’ 
+5 V +48 V, +1 2 V a +80 V - je vytvorena jako za- 
visly system zdroju. Zakladni zdroj +12 V je osazen 
monolytickym integrovanym stabilizatorem MAA 
7812 (lO 20), jenz ma ve smy6ce zapojen operacm 
zesilovae MAA 741 (10 80). Toto zaf^jeni urnozw^ 

wuziti vysoke stability integrovaneho stabilizatoru 

s moznosti dostaveni vystupniho napeti, J®z slouzi 
zaroven jako referencni napeti pro ostatni staMizato^ 
ry Tfi zavisle zdroje jsou obvykle koncepce. Jako di 
fLen6niho zesilovace odchylky je zde pouzito inte- 
qrovaneho operaeniho zesiloyade MM 741 , na 
vstupv jsou z pfesnych delicu privadena napeti z re- 
SSiho zdroje a vlastniho stabilizatoru. Zesilenyrn 
odchylkovym napetim je pak buzen regulacni stupen 
V Darlingtonove zapojeni. 



Vsechny stabilizatory jsou jist§ny elektronickou po- 
jistkou proti proudovemu pfetizeni, _kter§ laL S 
resp zkratu omezuje vystupni napeti i proud 
SSoJy vykon na reguWnim tranzjsloru ne^^M 
dovol^ou hodnotu. System stabilizovanych zdroju 



n nepeKmoHarenb HanpjoKeHun cern 
Ha saAHeii naHenw. OuKCMpoeaHHbiM ceieBOH 
lUHyp B TpaHcnopTHOM COCTOBHHH npn6opa HaMO- 

TaH Ha HO)KKax saflneM nanenM. 

MarHHTHaa Menb ■^Pa«‘='t)opMaTopa obpasoBa^^^^ 

nevMa cepAeHHMKaMM M3 warepMana opronepM. 
BbiBOAW A^cxoBbix pOmotok 

rax nesaxHoro MOHTax<a m Kpennxcn na Kapxacax 
KSyoieK. Ha axnx nnacrnnax TaK*e pacno- 

nolenu BbinpnMMxenbHbie sbeMeHXbi hctomhmkob 

nMxaHMa m Macxb aneKxpo/iMTMHecKMX KOHAenca- 

!oJL (^MnbxpaAMM. BbinpnMneHHbie Hanpa>KeHMa 
i noMOuibio >K^xa noAaK)Tca na aneKxponMXbi 
cbMBbTpaAMM M Ha nnaxy ®Ta6MnM3aTopa. CMnoBbie 
perynMpoBOHHbie xpaH3MCTopbi ycxaHOBnenbi na 
DannaTOpax Ha aaflHew naHerui npvioopa. 

B npMbope McnonbSOBaH 

HanD«)KeHMi;i -12 B, +5 B, +48 B, +12 B, +80 B 

no CMCTewe aaBMcniAMX Apyr g'^cSparHa 

nMTaHMB. OCHOBHOM MCTOMHMK +12 B cobpaH Ha 
MOHOriMTMHeCKOM MHxerpanbHOM ”'^,'<P°®’'®“® 

6MnM3axopa MAA 7812 (lO 20), b Koxopo ° 

BKniOHeH onepaAMOHHbiM ycMjiMxenb MAA 741 (lO 
80). 3xa cxeMa Aaex B03MO>KHOCTb ‘^®n°nb30Baxb 
LicoKyio cxaOMnbHOCTb MHxerpanbHoro CTaOMbM- 
saxopa C B 03 M 0 >KH 0 CXbl 0 yCXaHOBKM BblXOAHOrO 
HanpnJKeHMB, nannioiAerocB onopHbiM nanP^^IJ; 

ew iuia ocxanbHbix cxa6MJiMM3axopoB. TpM saBM 

Mbix^cxoHHMKa MMeiox oObWHyKJ cxewy. B Kane- 
CXB6 AHcbcjiepeHUManbHoro ycMnMxenn oxKnoHe- 
hmb Mcnonb30BaH MHxerpanbHWM onepapMOHr^iM 
ycM/iMxenb MAA 741, Ha bxoaw Koxoporo noAaiox- 
L HanpaxteHMB ox MCxoMHMKa onopnoro na- 
npajKeHMB nepea xosHbie Ae^MxenM a xaK^e na- 
npflJKeHMe coOcxaenHOro cxaOMbMaaxopa. 

HUM Hanpn>KeHMeM oxKnoHeHMB BoaOyjKAaexca 
KacKaA peryjiMpoBaHMB, cobpaHHbiM no cxeMe 

Bee cxa6MfiM3axopbi ocHamenw aneKxpoHHbiM 
npeAOxpaHMxeneM Ann aaiAMXbi ox tokobom nepe^ 
rpy^M, Koxopbii^ npM neperpyaxe MnM KopoxKOM 
saMbixaHMM orpaHMMMBaex BbixoAHoe n®npB«eHMe 
M XOK xax, HxoObi MOiAHOCxb noxepb, pacceMsae- 
waa perynMpoBOHHbiM xpanaMCxopoM ne Bbiuina aa 



scooe When the instrument is packed for transport 
me mains cord which is attached firmly to it is wound 
on four pegs fixed to the back panel. 



The core of the mains transformer is formed by two 
wonn“ orthoperm cores. The ends o( tdd disc ,sha- 
oed coils are brought out to printed circuit boards at- 
ffid .0 the co'il fornrers; Pn"«d ^ 

boards carry also the components of 1*^® 
and some of the filtering electrolytic capacitors. The 
rectified voltages are connected to the electrolytic ca- 
paSs and to the board of the stabilizers via con- 
ductors in a jointing sleeve. The power con rol tram 
sistors are mounted on their heat sinks on the back 
panel of the instrument. 

The BM 566 oscilloscope employs several s*®bilized 
1^ vollaoes i.e. -12 V, +5 V, +48 V, +12 V and 
+80 V, which are produced by mutually dependent 
sources. The basic source of +1 2 V employs a mono- 
lithic integrated 7812 (10^^^^^ 

has an operational amplifier MAA 741 (10 
nected in its feedback loop. Th's conn®®''®® 
utilization of the high stability of the integrated stabil 
zer and offers facility for adjustment of the output vol- 
tage which serves simultaneously as a '^®^®[®®®® J'® ' 
tage for the other stabilizers. Three f ®P®"‘, 

dent DC sources are of routine design. As differential 
deviation amplifier is employed an '®^®9'’®1®‘^.°P®^®* 
tional amplifier MAA 741, to the 
applied voltages derived from precious dividers of the 
reference supply and from the stabilizer itself. The 
amplified deviation voltage drives the control stage in 
Darlington connection. 



All the stabilizers are safeguarded by electronic prm 
tective devices which, in the case of a current overlml 
ad or short circuit, limit the output voltage and currenD 
so that the power dissipated by the control transistOT 
does not exceed the permissible value. The systern oj 
the stabilized DC supplies is designed so that wherj 
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je fesen tak, ze po nastaveni zdroje +12 Vjsou napeti 
ostatnich stabilizatoru v pozadovanych tolerancich. 



Do serie se stabilizatorem +80 V je zapojen nestabili- 
zovany zdroj +40 V. Vzniklym napeti'm +120 Vje na- 
pajen horizontaini a jasovy zesilovac. Nestabilizova- 
nehonapajeciho napeti +20 V stabilizatoru +12 Vje 
pouzito pro napajeni oscilatoru zdroje vysokeho na- 
peti a nestabilizovaneho nap^jeciho napeti 
+1 0 V stabilizatoru +5 V pro napajeni osvetlovacich 
zarovek rastru obrazovky. 



8.2. VysokonapMovy zdroj 

Zdrojem napajedch napeti pro obrazovku 11L0101I 
je vykonovy oscilator E200 pracujici s transformato- 
rem TR na kmitofitu asi 22 kHz. Na sekundarni strane 
transformatoru se ziskavaji 6tyfi napeti. 



Pomocne napeti 2 kV pro napajeni fidici mfizky obra- 
zovky je ziskano jednocestnym usmernenim (kfemi- 
kovym usmdrnovadem E201 ) stfidaveho napeti z vi- 
nuti s malou kapacitou. 



Potenciometrem R200 je nastaven maximaini kato- 
dovy proud obrazovky. Kladny konec tohoto zdroje je 
pfipojen na vystup Z zesilovace, takze tento zdroj 
tvofi stejnosmernou vazbu pro signdly jasove modu- 
lace obrazovky. 

Anodove napeti —1950 V je ziskano jednocestnym 
usmernenim napeti z odbocky druh^ho sekundarniho 
vinuti usmernova6em E202. Toto napeti napaji kato- 
du obrazovky a je z neho odvozeno fidici napeti 
pro stabilizacni smycku VN zdroje. Urychlovaci na- 
peti 12 kV se ziskava ztrojovacem osazenym 



flonycTMMbie npeflenbi. CMCieMa crabimMsi^poBaH- 

HblX MCTOHHMKOB nUTaHMB BbinOJlHeHa TBK, HTO no- 
cne perynupoBKii ncTOHHMKa +12 B HanproKeHna 
ocranbHbix CTaOnnMsaTopoB Maxoflarca b flonyc- 
TUMbix npeflenax. 

nocneflOBaTenbHO co CTaeurmaaropoM +80 B 
BK/iioHeH HecTabunnsupoBaHHbiM mctohhmk +40 B. 
Pe3ynbTMpyK)U4ee Hanpa>KeHMe +120 B npuMen- 
aexca flna nuraHna ycunHtena ropusoHTanbHoro 
OTK/iOHeHna M ycunurena noflCBeiKn. HecTa6nnM- 
supoBaHHoe Hanpax<eHMe nHtaHna +20 B craOM- 
nnsaropa +12 B Mcnonbayerca fl/ia niiTaHkia aero- 
reHepaxopa l< 1 CxoHHl^ 1 Ka BH n HecxaOunMSMpoaaH- 
Hoe Hanpa>KeHMe nuxaHiia +10 B cxabunHsaxopa 
+5 B cny>KMx xaK>xe flna nHxanna nawn ocaeifle- 
Hua pacxpa oneKxpoHHO-nyseBOM xpybKii. 

8.2. Mcxohhhk BbicoKoro HanpaMeHMH 

Hcxohhmkom Hanpa>KeHkii) naxaHna aneKxpoHHO- 
nyHeBoii xpybKH 11/1010114 aenaexca MoiflHbiii aa- 
xorenepaxop E200 c xpaHccjjopMaxopoM TR, pa6o- 
xaiou4MM Ha aacxoxe npn6n. 22 KPfl. Co bxophmhom 
o6moxkm xpaHC(})opMaxopa CHHMaioxca nexbipe 
HanpaxceHHa. 

BcnoMoraxenbHoe Hanpa>KeHHe 2 kB Mcnonbsyex- 
ca flna nMxaHHa coxkm aneKxpoHHO-nyHeBoPi xpy6- 
KM H nonynaexca nyxeM oflHononynepMOflHoro bw- 
npawneHMa nepeMeHHoro Hanpa>KeHHa, CHMwaeMO- 
ro c o6moxkm Manoii ewKocxbK) npw McnonbsoBa- 
HHM KpeMHMeBoro BbinpaMMxena E20T. 
rioxeHqiiOMexpoM R200 ycxaHaBnneaexca mbkch- 
ManbHbiii xok Kaxofla xpydKM. riono>KHxenbHbii^ no- 
nioc axoro ncxoMHHKa noflKnxDMeH k Bbixofly ycii- 
nMxena Z, b peaynbxaxe Hero axox mcxohhhk 
Miweex nocxoaHHyio ceasb flna CMraanoB MOflyna- 
MMM nyna xpy6KM no apKOCXM., , 

AHOflHoe HanpajKOHMe - 1950 B nonynaexca ny- 
xeM OflHononynepMOflHoro BbinpaMneHMa na- 
npa>KeHMa, CHMMaeMoro c BUBOfla BxopoM bxo- 
PMHHOM oOmoxkm npM McnonbsoBaHMM BbinpaMM- 
xena E202. 3x0 Hanpa>KeHMe cny>KMx flna nMxaHMa 
Kaxofla xpybKM m Ha ero ocHoeaHMM BbipaOaxbt- 
Baexca ynpaenaiomee nanpaxceHMe flna nexnM 
cxaOMnMsaflMM McxoHHMKa BH. VcKopaioiflee Ha- 



the voltage of the +12 V source is adjusted correctly, 
then also the voltages of all the other stabilizers are 
within the permissible tolerances. 



An unstabilized source of +40 V is connected in seri- 
es with the +80 V stabilizer. The produced voltage of 
+120 V is used for powering the horizontal and 
brightness amplifiers. The unstabilized powering vol- 
tage of +20 V for the +12 V stabilizer is employed for 
powering the oscillator of the HV supply; the unstabi- 
lized voltage of +1 0 V for the +5 V stabilizer is emplo- 
yed as power supply for the lamps illuminating the 
graticule of the CRT. 



8.2. High-voltage supply 

A power oscillator E200, which operates together with 
the transformer TR at a frequency of approximately 
22 kHz, serves as a source of the powering voltages 
for the CRT of the 1 1 L01 01 1 type. Four voltages are 
derived from the secondary side of the transformer. 

An auxiliary voltage of 2 kV powering the control grid 
of the CRT is obtained by half-wave rectification (by 
silicon rectifier. E201 ) of the AC voltage supplied by 
a low-capacitance secondary coil. 



Maximum cathode current of the CRT is set by 
means of the potentiometer R200. The positive pole 
of this supply is connected to the output of the Z-am- 
plifier, so that this supply forms a DC coupling for the 
signals for brightness modulation of the CRT. 

The anode voltage of -1950 V is obtained by half- 
wave rectification (by E202) of the voltage drawn 
from the tap of the second secondary winding. This 
voltage is applied to the cathode of the CRT and from 
it is derived the control voltage for the stabilizing loop 
of the HV supply. The accelerating voltage of 12 kV is 
obtained from a trippler which employs the rectifiers 



37 



usmernovaci E203-E205. Jednotka ztrojovace je za- 
lita silikonovou zalevaci hmotou. 



Zmena anodoveho napeti je privedena na bazi tran- 
zistoru El 41 napajen§ho zaroveh ze zdroje referenc- 
niho nap6ti a promenneho napeti potenciometru 
R140 — prvku pro nastaveni vystupniho napeti. Sig- 
nal zesileny tranzistorem El 41 fidi pres emitorovy 
sledovad El 43 stejnosmernou uroven napeti na bap 
tranzistoru El 45 a tim velikost oscilacniho napeti. Vy- 
konovy tranzistor je listen proti poskozeni tavnou po- 
jistkou PI 40 umistenou uvnitf pfistroje na desce re- 
gulacni smycky zdroje. 



Potenciometr R222 zapojeny v delict mep zdroj ano- 
dov^ho napSti obrazovky a zem umoznuje s poterici- 
ometrem R232 pro korekci astigmatismu optimalni 
zaostfeni stopy na stinitku obrazovky. Potenciome- 
trem R234 Ize korigovat soudkovit6 eventualne poj 
du§kovit4 zkresleni. Vzhiedem k tomu, ze pouzita 
hranata obrazovka ma vnitfni rastr, provadi se korek- 
ce vychylovacich sm^rCi paprsku do souhlasu s vnitr- 
nim rastrem zmenou mangetick6ho pole dvou ko- 
rekcnich civek umistenych uvnit? stiniciho krytu obra- 
zovky pomoci potenciometru R228 a R231 . 



8.3. ZesilovaS jasov6 modulace obrazovky 
(Zesilovai Z) 

Na vstup zesilova6e Z jsou pfipojeny vsechny obvody 
oviivnujici jas obrazovky. Je to pflsvetleni stopy cpso- 
vou z^kladnou, zhasinani prechi^O pfi prepinani 
dvoukanaloveho zesilovace a vnSjsi vstup intenptni 
modulace paprsku. Mimo to je zm§nou ss urovne na 



npn>KeHMe 12 kB nonyMaexcn c noMOiubio yxpon- 
xenn Hanpn>KeHMn. cobpaHHoro na BbinpnMuxennx 
E203— E205. BnoK yxpoMxenn sanux cunnKOHOabiM 
aanuBOHHbiM eemecTBOM. 

UsMeHeHne aHOflHoro nanproKeHun noAaexcn na 
6asy xpaHSMCxopa E141. nnxaeworo oAHoepewieH- 
HO ox MCXOHHMKa onopHoro Hanpn)KeHMn, CHMMae- 
Moro c noxeHAMOMexpa R140, cny>Kau^ero Att^ y®‘ 
xaHOBKM BbixoAHoro HanproKeHUB. CnrHan, ycvineH- 
HbiM xpaHSMCxopoM El 41, ynpaBOBex nepes smmx- 
xepHUM nOBXopnxerib El 43 ypoBHOM irocxoaHHoro 
HanpmKeHMB na base xpansncxopa El 45, b pe- 
synbxaxe nero perynnpyexcn ypoBOHb na- 
npn)KeHMB KonebaHni^. Mou^Hbin xpaHsncxop sau^n- 
uieH ox BbixoA® ns cxppn nnaBKHM npeAOxpaHuxe- 
J^eM PI 40, ycxaHOBXieHHbiM BHyxpn npnbopa na 
nnaxe nexnn pery/iMpoBKM MCxoHHMKa. 
noxenuMOMexp R222 BKmoHeHHbiii a cxewy p,em- 
xenn mokay mcxohhmkom anoAHoro HanpnJKeHUB 
sneKxpoHHO-nyneBOi^ xpybKH n sewmeii, Biuiecxe 
c noxeHMUowexpoM R232 npeAHasHaneH KOp- 
DeKUMM acxurMaxMSMa n onxnManbHOii cpoKycn- 
poBKM nnxHa na SKpane xpybKM. noxeHAHOMexpoM 
R234 MOJKHO KoppeKXMpoBaxb MCKa>KeHMB xnna 
boHKa nnn xnna noAyuJKa. Bbmay Toro, hxo 
M cnonbsyeMan npnMoyronbHafl xpybKa ocHau^ena 
BHyxpeHHMM pacxpoM, ocyu^epxBnnexcB KoppeK- 
UMB HanpaBneHMi^ oxKnoHeHUB nyMa b cooxbox- 
cxBMM c HanpaB/ieHMM BHyxpeHHero pacxpa nyxew 
MSMeHeHMB warHMXHoro none Asyx KoppeKxnpyK)- 
uiMx KaxyuieK, ycxaHOBneHHWx BHyxpn 
xpybKM c noMOUtbK) noxeHMMOMexpoB R228 
M R231 . 

8.3. ycnnMTe/ib MOAytinitMM nyMa rpySKM 
no npKOCTM (ycMnwrenb Z) 

Ha BXOA ycnnnxenn Z noA^tofCB cnrHanw Bcex ite- 
neii, oKasweatoutnx BnuBHne Ha npKOCxb xpyoKM. 
3xo' — noAcaexKa nnxna renepaxopoM paseepxKM, 
raujenne nyna npn KOMMyxagHM AByxKananbHoro 
ycMnnxenn m BHeuinni^ bxoa MOAVnaMUM nyMa no 
BPKOCXH. Kpovie xoro, nyxeM MSMeHeHnn ypoBHB 
nocxoBHHOro xoKa na bxoa© ycMnMxenn ycxana- 



E203 to E205. The unit of this trippler is moulded in 
a silicon compound. 



The changes in the anode voltage are applied to the 
base of transistor El 41 which is powered simultane- 
ously from the the reference voltage source and ob- 
tains a variable voltage drawn from potentiometer 
R140 which serves for setting the output voltage, ^e 
signal amplified by transistor El 41 controls the DC 
voltage level on the base of transistor El 45 via emit- 
ter follower El 43, and thus determines the magnitude 
of the oscillating voltage. The power transistor is sa- 
feguarded against damage by a fuse PI 40 which is 
inside the instrument on the board carrying the con- 
trol loop of the power supply. 

The potentiometer R222, which is inserted in the divi- 
der between the anode voltage supply for 
and earth, serves together with potentiometer R232 
for astigmatism correction, for adjusting optimum fo- 
cusing of the trace on the CRT screen. Barrel or 
cushion distortion can be corrected by means of [M- 
tentiometer R234. As the employed rectangular CRT 
has an internal graticule, the directions of beam de- 
flection are corrected to tally with this internal graticu- 
le by controlling the magnetic field (by potentiorneters 
R228 and R231 of two correcting coils situated inside 
the screening cover of the CRT. 



8.3. Brightness modulation amplifier (Z-amplifier) 

All the circuits which have an influence on the bright- 
ness of the CRT are connected to the input of th( 
Z-amplifier; these circuits are for increasing tw 
brightness of the trace by time base B, blanking tn< 
transitions during switching by the double-channe 
amplifier, and for external beam modulation. By alter' 
ing the DC level on the input of this amplifier, alsf 
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vstup zesilovace nastavovana zakladni uroven jasu 
pfi provozu casove zakladny i horizontalniho zesilo- 
va6e. Vstupni proudy se scitaji na m'zke impedanci 
emitoru vstupniho tranzistoru E161 pracujiciho v za- 
pojeni s uzemnenou bazf. Vystupni signal stupne se 
pfivadi pres emitorovy sledovac E163 na vstup kom- 
plementarnlho napefoveho zpetnovazebniho zesilo- 
vace E164 a E165. Vystupni zmdna napeti je pres 
mrizkovy zdroj vn privedena na fidici mfizku obrazov- 
ky. Frekvencne zavisfa negativni zpetna vazba zapo- 
jena z kolektorCi E164 a E165 na bazi E163 dava ze- 
silovac se stalym ziskem. Promennymi kapacitami 
C1 64 a C1 65 zapojenymi ve smycce zpetne vazby se 
dostavuje kmitoctova charakteristika zesilovace. 



8.4. Verti^lni zesilovad 

Dvoukanalovy zesilovac tvofi nasleduiici funkcni cel- 
ky: 

1 . Vstupni delice 

2. Zesilovaci c^st 

3. ftidici obvody 

4. Synchronizacni zesilovac 

8.4.1. Vstupni delice 

Vstupni delice maji 9 poloh a dovoluji nastaveni ne- 
ktere z techto citlivosti zesilovace: 

0,01 - 0,02 - 0,05 - 0,1 - 0,2 - 0,5 - 1 - 2 - 
— 5 V/cm. 

Konstrukcne je vstupni delic kazdeho kanalu fesen 
jako kapacitn§ vyrovnany delid s konstantni vstupni 
impedanci 1 MQ paralelne s kapacitou asi 25 pF. Tyto 
vstupni delice maji tfi delici pomery, a to: 1 : 1 , 1 -10 
1 : 1 00 . 



B/iMBaeTca ochobhom ypoeenb apKOcru npn padore 
renepaTopa pasBepTKM m ycM/iMTeriH ropMsoHra/ib- 
Horo OTK/iOHemin. BxoflHbie tokm cywMvipyiOTcn na 
wanoM conpoTMBneH^n BxoflHoro rpaHsucTopa 
R161, padorawinero no cxeMe c saseM/ieHHOii 6a- 
30ii. Bbixo/^HOii ciiman KacKa/]|a noflaexca sepes 
3MMTTepHbiti noBTopMTerib El 63 na Bxo;q KOMnne- 
MeHTapHoro ycM/iMTena Hanpn>KeHiin oepaxHOM 
CBB3M E164 M El 65. kISMeHeHHe BblXO/tfHOrO Ha- 
npa>KeHMn nepea mctohhmk BH nuraHMa ynpaen- 
ntomeii ceiKu noflaercn na ynpaanmouinii aneK- 
rpofl Tpy6KM. HacTOTHO-aaBMCMMaa OTpHi^aTe/ibHan 
o6paTHan CBB3b KonneKTopoM El 64 

M El 65 M daaoii E163 odecneHHBaer nocroBHCTBO 
KoacpcpMLiMeHTa ycimeHMa ycunuTena C noMot^bio 
noflcrpoeHHbix KOHfleHcaropoB C164 m C165, 
BKntOHeHHbix B L|enb oOpaxHOM CBfiaii, ycxaHaB/in- 
BaexcH HacxoxHan xapaKxepncxMKa ycnxiHxenn. 

8.4. ycMiiMxe/ib BepxMKa/ibHoro oxKnoHeHMn 

flayxKaHaabHbiii ycM/iHxe/ib cocxomx m 3 cneflyio- 
mux {pyHKquoHanbHbix Haoxeii: 

1 . Bxo^Hbie /^ejikixe/iM 

2. xpaKx yctineHMa 

3. cxeiwbi ynpaaneHUB 

4. ycMnuxerib CMHxpoHMaaqmi 

8.4.1. BxoiqHbie /^exmxe/iM 

Bxo/^Hbie /^enuxenn HMerax 9 nono>KeHM() i/i flaiox 
B03MO)KHOCXb yCXaHOBMXb OflHO M3 cnoflyioinMx 
3HaseHMM HyBcxBMxexibHocxM ycMnMxejin: 

0,01 - 0,02 - 0,05 - 0,1 - 0,2 - 0,5 - 1 
— 2 — 5 B/cm. 

C KOHCXpyKXMBHOM XOHKM SpeHMB BXO/^HOM /^enM- 
xenb Kax</^oro Kanana Bbino/iHeH b KasecxBe ^e- 
jiMxenn c omkocxhom KOMnencagMeM, o6na/)aK)i4e- 
ro nocxoJiHHbiM BxoflHbiM conpoxMBneHMeM 1 MOm 
c napanaeribHOi^ eMKOcxbio nopn/^Ka 25 nO. 3xm 
BxoAHbie ^eriMxe/iM o6naflaKjx xpeMa SHaneHMaMM 
KoacbtpMqMeHxa fle/ienMa, a mmohmo: 1 : 1, 1 : 10 • 
1 : 100 . 



the basic brightness is adjusted during the operation 
of the time base and of the horizontal amplifier. 

The input currents are added on low impedance of 
the emitter of input transistor El 61 which operates in 
earthed base connection. The output signal of this 
stage is applied to the input of the complementary 
voltage feedback amplifier formed by El 64 and 
El 65, via emitter follower E163. The output voltage 
variations are applied to the control grid of the CRT 
via the grid HV supply. The frequency-dependent in- 
verse feedback applied to the base of El 63 from the 
collectors of El 64 and El 65 ensures constant gain 
amplification. The frequency response of the amplifi- 
er is adjusted by means of variable capacitors Cl 64 
and Cl 65 which are inserted in the feedback loop. 



8.4. Vertical amplifier 

This double-channel amplifier consists of the fol- 
lowing functional units. 

1 . Input attenuators 

2. Amplifying section 

3. Control circuits 

4. Synchronizing amplifier 

8.4.1. Input attenuators 

Each input attenuators has 9 positions and serves for 
setting one of the following sensitivity steps of the 
amplifier: 

0.01 , 0.02, 0.05, 0.1 , 0.2, 0.5, 1 , 2, 5 V/cm. 



The input attenuator of either channel is a capacitan- 
ce-compensated divider of a constant input impedan- 
ce of 1 MQ in parallel with a capacitance of approxi- 
mately 25 pF. Each input divider has three dividing 
ratios, as follows: 

1:1,1: 10 and 1 : 100. 
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8.4.2. Zesilovaci cast 

Pro dosaieni vysoke vstupni impedance je jako 
vstupni stupen uzita v kazdem kanalu dyojice FET 
SSaiu - tranzisto-y E3 a E4 respsM« E203 
a E204. Diody E1 , E2 nebo E201 , E202 siouzi 
k ochrane techto sledovacu pfed napetovym P^ebz®- 
nim Dalsi stupen za vstupnim sledovacem je emito- 
rovy sledovac E5 resp. E205. Signal z emjoroveho 
sledovace je zesilovan v dalsim stupni E7 • 

Tento stupen ma v emitoru zapojen 
R24 resp R224 slouzici k dostaveni nf citlivosti a ko- 
rekcnfSn R25, C14 nebo R225, C214 pro nastaven. 
vf citlivosti Vystupni kvazikomplementarni sledovac 
E15 E16 (E215, E216) je buzen z invertu iaho s up- 
E11 (E2?1). Dioda E13 (E213) slouz. k teplotn. 
kompenzaci koncoveho sledovace. Pro zajistem st^ 
bilniho nuloveho vystupniho napeti je y 
pouzita zaporna zpetna vazba, jejiz 

zesilovac lO 1 (lO 201), emitorovy sledovac E6 

(E206) a fizeny stupen E8 (E208). N® if 
pu operacniho zesilovace )® f 
pfivedeno podelene vystupni P®P®*' P^) 
nano na jeho druhem vstupu pres odpor (R21 ) 
s napetirri odebiranym ze vstupnich ®n’'tomyych sle 
dovacu. Zesileni cel§ho zesilovace ^cetne zpgne 
vazbv ie rovno jedne. Potenciometr R5 resp. R205 
sfovili k nastaveni stejnosmerne citliwsti. Pm®?®f® 
kaoacita C2 resp. C202 k dostaveni frekyencni cha- 
faktSiky operacniho zesilovace. Napeti z vystupu 
ooeracniho zesilovace fidi proud tranzistorem E8 
resD E208 a tim pres dalsi zesilovaci stupne f 
Stantni nap4ll na vystupu. Za vjstupnim sle^va- 
eem nasleduje nizkoimpedancni delic 1 . i. i • ‘i. 



8.4.2. TpaKT ycuneHun 



8.4.2. Amplifiyng section 



Hna obecneMeHMfl BbicoKoro exoAHoro 

Sana .cnonbaoeaHa napa noBTopMxeneM na none- 
Bbix TpaHSMCTopax E3 M E4 nnn E203, E20 . A 
nbi El E2 unn E201, E202 cnyjKax p,U^ saiAuxbi 
5tux ycunuTenefl ot neperpyaKU 
CneAyioiAMM KacKaA nocne P m 

.^gpj, _ 3 TO 3MMXxepHbiii noBxopnxenb E5 nnn 
E205. Cwruan c aM^^TxepHoro noBXopwxenn b n ^ 
rnpnoBaTenbHOM KacKafle E7 nnn E207. B Menu 
3MM?xepa 3xoro KacKaAa BKniOHeH noxenpuoMexp 
R24 wm R224, cny>Kai 4 MM Ann ycxaHOBKM Mys 
cxBMxenbHOcxM B obnacxM hmskmx ^acxox h koP^ 
oeKXMPVioiAaB AenoMKa R25, Cl 4 unw R22^ C214 
nnn ycxaHOBKM MyecxBMxenbHOCXM b p 6 nac™ 
BbiciuMX Macxox. BbixoAHOvi KBasMKOMnneMeHxap- 
"osTopurenu E15, E16 (E215, E216) nunyuaPT 
Boa6y)KAeHue ot uHaepTwpyioiMero Kacaafla E 
(E211). AnoA E13 (E213) cnyMMX Ann xeMnepa-^p^ 
HOM KoimeHcaAMM oKOHeMHoro noBXopMxenn. Ann 
obecneMeHMB cxabMnbHoro ° 

HanDfl>KeHMB b ycMBMxene npeAycMCxpena oxpM- 
UaSZan o6,iTHaa cenau, kotopom 

SonaeTca onepauuOHHbiM 

3 MMxxepHbiM noBXopMxenb E6 (E206) m ynpasnae 
MbiM KacKBA E8 (E208). Ha oahh m3 ®®®P|; 

uMOHHOro ycMnMxenH nepea conpoxMBoeHMe R37 

(R237) noAaexcB Aen®””®® aw^oAHoe ua- 

nonteHMe Koxopoe cpaBHMBaexcn c Hanpn>KeHM- 
ew. cHMMaeMbiM co BXOAHbix f 

xeneii m noAaaaeMbiM na Bxopon bxoa ycMnMxenn 
StS conpoxMBneHMe R12 (R212). Ko3ct30MAMeHX 
vcMneHMB Bcero ycMnMxenn, bk/hombb Ae^^c^BMe 

uenM obpaxHOM cbb3m, paBeH eAUHMA®. noxeuAMO- 

Uexp R5 MBM R205 cny)KMx a^b YCTaHOBKM nys- 

cxBMxenbHocxM no ^ 

cxDoeHHbiii KOHABHcaxop C2 mxim C202 npeAwas 
SaMOH Ann ycxaSoBKM MacxoxHOti xapaxxepMcxMKM 
onopauTHHOro yCHPurona. Hanpaxeuno o .«xo^ 
na onepaAMOHHoro ycMnMxenn ynpaBnnex xokom 
? paSopa E8 mom E208, b peaynbxaxe Merc 
Sepea cneAyioiAMe KacKaAbi ycMneHMB noA- 



In order to attain high input impedance, ®®f ®®' 

emolovs a pair of FET followers (transistors E3 and 
E4^or E203 and E204) in the input stage. The diodes 
El E2 or E201 , E202 serve for protecting these fol- 

Powemagainst voltage overload. The stag 

input follower is an emitter follower E5, or E205. me 
sianal produced by the emitter follower is ®mP''^'f 
S further staae E7 or E207, which has in the emitter 
drcuit a potent, om«ar R24, or R224. for « 

AF sensitivity, and a correcting network R25, Cl 4, or 
R225, C214, for adjusting the RF Jy. fl' 

put quasi-complementary 

E216) is driven by the stage Ell (E211). lo 
(E213) serves for temperature compensation of the 
linal follower. In order to ensure stable ^®r® ®u»P® 
voltage, the amplifier employs f f ®®f 

looD formed by operational amplifier 10 1 (lO 20i), 
S^Sow/r E6 (E206). and a control flageye 
(E208) A part of the output voltage is applied to one 
of the inputs of the operational amplifier via resistor 
R37 (R237)’ on the other input, this partial voltage is 
SS «im the voltage taken from lhe;npnl e™ ■ 
ter follower via R12 (R212). The gam of the whole 
flmnlifl©r includino th6 fGGdback, is 1 . 
TheCteromete'r R5 (R205) serves for setting the 
DC sensitivity, the variable capacitor C2 (C202) for 
adjusting the frequency response of the operational 
amplifier. The output voltage of the ®P®'‘f' ®®®.' 
fier controls the current flowing through 
(E208) and thus, with the aid of further j 

qes rnaintains constant output voltage. A low-impe-J 

danie allenuator 1 : f . 1 ; 2, 1 , 6 
put follower. The potentiometer R35 (R135) serves 
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1:5. Potenciometr R35 resp. R135 slouzi ke stejno- 
smernemu vyvazeni teto nesymetricke casti tak, aby 
pri prepinanf delice nedochazelo k nezadoucimu po- 
suvu po stinitku. 

Signal z nizkoimpedancniho delice je pfiveden na 
emitorove vazany invertor v kaskodovem zapojeni, 
E51 , E52 a E55, E56 resp. E251 , E252 a E255, E256. 
Potenciometr R36 nebo R1 36 slouzi k plynule zmene 
citlivosti. Temito potenciometry je oviadano napeti na 
diodach E53, E54 resp. E253, E254, ktere vytvafeji 
plynule promenny delic s odpory R59, R60 resp. 
R259 a R260. Potenciometr R53 resp. R253 slouzi 
k potlaceni nez^douciho posuvu stopy po stinitku pri 
protadeni potenciometru plynule zmeny citlivosti. Pro 
dosazeni pozadpvanych pfenosovych vlastnosti je 
mezi emitory invertoru zafazen korekcni obvod. Kmi- 
toctove zavisla zaporna zpdtna vazba zajisfuje rozsi- 
feni pfenosov6ho pasma. 



Dalsim stupnem je kaskoda tvofena E60, E61 a E62 
E63 resp. E260, E262 (E264) a E261, E263 (E265); 
ctvefice tranzistoru horni casti kaskody v kanalu 
B slouzi k pfepinani polarity tohoto kanalu. 



Podle toho, jak je pfepnuto tiacitko S3.3 vedou bucfto 
tranzistory E262 a E263 nebo E264 a E265. Rovnez 
V tomto stupni je mezi emitory zarazen korekcni ob- 
vod. Potenciometr R286 slouzi k potlaceni nezadou- 
ciho posuvu stopy pfi pfepinani polarity kanalu B. 
Posledni stuper^ pfed spolecnou koncovou Casti je 
tvoren tranzistory E64, E65 resp. E266, E267. V ko- 
lektorech tohoto stupne je umisten potenciometr po- 
suvu R38, R133 a ctvefice diod E66, E67, E68, E69 
resp. E268, E269, E270, E271 slouzicim k oviadani 
druhu Cinnosti. 

Potenciometry R37 a R137 jsou vyvedeny na panel 
a slouzi k dostaveni kalibrovane citlivosti kanalu 



flep>KMBaeTCfl nocTonuHoe HanproKeHue ua Bbixo- 
fle. riocne BbixoflHoro noBTopurena cneflyer hm3- 
KOOMHbiM flenuxenb 1 : 1 , 1 ; 2, 1 ; 5 . noTeHquoMerp 
R35 nnn R135 cny>KMT flnn CanaHcupoBKn stom 
HeCMMMeTpUMHOM MaCTM CXCMbl 00 nOCTOBHHOMy 
TOKy fljia Toro, MToCbi npM nepeKnKjHeHun fleriM- 
Tena He 6bino Hex<enaTe/ibHoro CMeu^eHHa naxHa 
Ha SKpane. CHrnan HHSKOOMHoro flexiMxena nofl- 
aexca na HHBepxop c eMMxxepHOii CBnsbto, co- 
bpaHHOM no KacKaflHOii cxewe E51, E52 m E55, E56 
m\A E251, E252 m E255, E256. RoxenMHOMexp R36 
HnM R136 cnyjKMx flna nnasHoro MSMeHeHna nye- 
cxBHxenbHocxH. 3 xhmm noxenqHOMexpawM msmoh- 
aexca HanpaKeHMe na A^Oflax E53, E54 vmvt E253, 
E254, Koxopbie co3AaK5x nnasHbin perynnpyeMbiM 
Ae/iMxenb c conpoxMBneHnaMH R59, R60 hxim 
R 259, R260. RoxeHMMOMexpbi R53 R253 

cnyxrax pf\9\ noAaBneHna Hex<enaxenbHoro cwe- 
meHHH naxHa na SKpane npw Bpau(eHHi/i noxenpiio- 
MexpoM nnasHOM peryxinpoBKH MyBcxBMxenbHOCXM. 
flna AOCXM>KeHMa xpeSyewbix nepeAaxoHHbix na- 
paiwexpoB Me>KAy SMMxxepaMM HHeepxopa 
BKniOMeHa KoppeKxnpytou 4 aa cxeiwa. Macxoxno- 
aaBHCMMaa oxpMMaxexibHaa obpaxnaa CBH 3 b o6e- 
cneHMBaex paciuMpeHMe nonocbi nponycKaHna. 
CneAyioiAMM KacKaAOM HBnaexca KacKOAHaa cxe- 
Ma E60, E61 h E62, E63 mom E260, E262 (E264) 

M E261, E263 (E265), npHweM nexbipe xpansHcxopa 
B BepxHeii mbcxm kbckoahom cxewbi b Kanane 
B cny>Kax An^i nepeKmoHeHMa nonapnocxM axoro 
Kanajia. 

B aaBMCMMOcxH ox nono)KeHMa khookm S3.3 npo- 
boahx xpaH3HCXopbi E262 h E263 non E264 
M E265. TaK>Ke B 3X0M KacKBAe Me>KAy SMMXxepa- 
MM BK/iioHeHa KoppeKXHpyKJmaa cxewa. RoxenMHo- 
wexp R268 cny>Kiix Ann noAaeneHHa ne>Kenaxe/ib- 
Horo CMeiAenna naxna npM nepeKxiiOHeHHH no- 
napHOCXM Kanana B. riocneAHHH KacKaA nepeA 
06 iA^M OKOHBHHblM ycHxiHxe/ieM coCpaH Ha xpaH- 
3Hcxopax E64, E65 mvt E266, E267. B qenax Kon- 
neKxopoB 3xoro KacKaAa ycxanoBnen noxenAMO- 
Mexp CMeiAeHMa R38, R138 m nexbipe ftyiofia E66, 
E67, E68, E69 m/im E268, E269, E270, E271, npeA- 
HasHaMeHHbie Ana ynpaeneHMa pexcHMOM paCoxu. 



for DC balancing of this asymmetrical circuitry in or- 
der to prevent unwanted trace shift over the CRT 
screen when the setting of the attenuator is altered. 
The signal frorn the low-impedance attenuator is ap- 
plied to the emitter-coupled inverter in cascode con- 
nection, E51, E52 and E55, E56 (E251, E252 and 
E255, E256). The potentiometer R36 or R136 serves 
for continuous sensitivity control. These potentiome- 
ters alter the voltage on the diodes E53, E54, or 
E253, E254, which together with the resistors R59, 
R60, or R259m, R269, form a continuously adjustable 
divider. The potentiometer R53 or R253 serves for 
suppressing unwanted trace drift over the CRT 
screen when the continuous sensitivity control poten- 
tiometer is operated. In order to attain the required 
transfer properties, a correcting circuits is inserted 
between the emitters of the inverter. The transfer 
band is extended by the application of frequency-de- 
pendent inverse feedback. 



The next stage is a cascode formed by E60, E61 and 
E62, E63, or by E260, E262 (E264) and E261 , E263 
(E265); the four transistors of the upper part of the 
cascode in channel B serve for switching-over the 
polarity of this channel. 

Depending on the setting of the push-button switch 
S3.3, either the transistors E262 and E263, or E264 
and E265, are conductive. Also this stage is provided 
with a correcting circuit inserted between the emit- 
ters, The potentiometer R286 suppresses unwanted 
drift of the trace when the polarity of channel B is alte- 
red. 

The last stage in front of the common final section is 
formed by the transistors E 64, E65, or E266, E267. In 
the collector circuit of this stage is the shift control po- 
tentiometer R38 or R138 and a set of four diodes, i.e. 
E66, E67, E68, E69, or E268, E269, E270, E271 , for 
controlling the mode of operation. 
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A a kanalu B. Potenciometr R107 resp. R316 slouzi 
k dostaveni symetrie posuvu. Rovnez v tomto stupni 
je korekfini obvod. 



Spolecna koncova cast je tvofena budicem linky 
E151, E152, ktery svym definovanym vystupnim od- 
porem zajisfuje dokonale pfizpusobeni zpozcfovaci 
linky ze strany vstupu a prvky L1 a R1 na strane vy- 
stupni. Za zpozcfovaci linkou nasleduji dva zesilovaci 
stupn6 V zapojeni SE s korekcnimi obvody v emitoro- 
vych vdtvich E1 , E2 a E3, E4. 



Tranzistory E5 a E6 jsou zapojeny jako emitorove sle- 
dovade a slouzi k odd§leni koncov^ho zesilovace 
E51 , E52 od pfedch^izejicich stupfiCi. Korekcni prvky 
V erriitorech slouzi k dostaveni pozadovanych preno- 
sovych vlastnosti. Indukcnosti L51 a L52 a L66, L65 
a potenciometr R67 slouzi k impedancnimu phzpuso- 
beni rozlozenych vychylovacich destibek obrazovky. 



8.4.3. ftidici obvody 

ftidici obvody jsou tvofeny dvema integrovanymi ob- 
vody lO 351 a 10 365 a spinacimi stupni E369, E371 
a E372. Prvni integrovany obvod vyrabi 500 kHz pfe- 
pinaci impulsy pfi stisknuti tiacitka S4.4 do polohy 
„CHOP.“ nebo slouzi k tvarovani pfepinaciho impul- 
su casove zakladny pfi stisknuti tiacitka S4.2 do polo- 
hy „ALT.“. Sou6asn§ z jednoho jeho vystupu je ode- 
bir^n zhaseci impuls (pfi „CHOP.“). 

Hradlovaci obvod urcuje jednotlive druhy cinnosti 
dvoukaniilov^ho zesilovace. V klidovem stavu jsou 
vsechny vstupy tohoto obvodu pfipojeny na +5 V. 



Je-li stisknuto tiaeitko „A“, spoji se jeden vstup hrad- 
loveho obvodu se zemi a na jeho vystupech je nape- 



noTeHguoMeTpbi R37 n R137 ynpaenniOTcn c na- 
Henn M cny>KaT ycraHOBKn KanubpoeaHHOM 

HyBCTBMTejibHOCTM KaHajia A M Kanana B. noxeH- 
gnoMexp R107 nnn R316 npeflHaaHaMeH ycxa- 
HOBKM CMMMexpUM CMBU^eHUB. T3K>Ke B 3X0M KaC- 
KaA© MMeexcB KoppeKxupytou^an cxewa. 

06miii OKOHeMHbiM ycuriMxenb obpaaoaaH Boaby- 
AMxeneM El 51, El 52, Koxopwii bnaroA^P^ CBoeMy 
onpeAeneHHOMy BbixoAHOwy conpoxuBneHnio o6e- 
cneHMBaex AOCKona/ibHoe cornacoBaHne nnHUM 
3aAep>KKM Ha ee bxoa6 c aneMeHxaMM LI h R1 — 
Ha ee BbixoA©- Hoc/ie ximhhm aaAspjKKM hmbioxcb 
AB a KacKaAB ycMneHMB, coOpannue no cxewe 
c obiMMM SMMXxepoM c KoppeKXMpytoiAMMM MenBMM 
B Aennx awMXxepa El, E2 m E3, E4. 

TpaH 3 MCxopbi E5 m E6 BKJiiOMeHbi no cxeMe 3mmx- 
xepHwx noBXopMxeneii h npeAHasHaneMbi Afi^ paa- 
BB3KM KOHBMHoro ycHnHxe/iB E51, E52 M npeAUJe- 
cxByiou<Mx KacKaAOB. KoppeKXiipyioiAiie aneMBHXbi 
B gennx 3MnxxepoB cny>Kax a^b ycxanoBKH xpeby- 
6M0H nepeABTOMHOM xapaKxepHCXMKM. MhAyKXHB- 

HOCXM L51 M L52, L66 m L65 m noxeHAWOMexp R67 
npeAHasHanenbi a^b cornacoBaHMB conpoxMBne- 
HMM pacnpeAeneHHOCi cxcmw oxkbohbioiahx kb- 
xyujeK 3 xieKxpoHHO-nyHeBOvi xpybKM. 



8.4.3. Menu ynpaenenuB 

Lienn ynpaeneHMB cobpaHW na p,B\fx MHxerpanbHwx 
MHKpocxeMax 10 351 m IO 365 m KjiiOHeBbix KacKa- 
Aax E369, E371 m E372. nepaaB MHxerpanbnaB mm- 
KpocxeMa Bbipabaxbieaex MMnynbCbi KOMMyxamni 
500 kPa npM HaxcaxHM khobkh S4.4 b nono>KeHMe 
MOn. linn cnyoKMX A^n d)opMnpoBaHMB KOMMyxM- 
pytou^ero Hwnynbca renepaxopa paaeepxKM npii 
ycxanoBKe khookm S4.2 b nono>KeHMe AJIT. Oaho- 
BpeweHHO ox OAHoro buxoab cxeMW cHHMaexcB 
racBU^MH MMny/ibC (b pex<MMe HOR.). BeHXHxibHaB 
cxeua onpeAenBex oxAexibHbie pe>KMMbi paboxu 
AByxKananbHoro ycnnMxeriB. B cocxobhmm ookob 
B ce BxoAbi 3XOM cxeMw HaxoABTCB Ha noxeHAMane 
+5 B. ripM Ha)KaxMM na KHOOKy «A» coeA^HBexcB 
OAHH BXOA BeHXM/ibHOii cxewbi c 3eM/iei^ m na ero 



The potentiometers R37 and R137 are mounted on| 
the panel of the oscilloscope and serve for adjusting 
the calibrated sensitivity of channel A and channel 
B respectively. The potentiometer R107 or R316 s^j 
rves for adjusting the symmetry of the shift. Also this! 
stage is provided with a correcting network. 

The common final section is formed by the line driver 
El 51 , El 52, which, by means of its defined output 
impedance, caters for perfect matching of the input 
side of the delay line at the output side, the compo- 
nents LI and R1 serve for the same purpose. Aftef 
the delay line follow two amplifying stages fitted with 
correcting networks in the emitter branches of E1 , E2 
and E3, E4. 

The transistors E5 and E6 are connected as emitter 
followers and separate the final amplifier E51 , E52 
from the foregoing stages, Several correcting ele-; 
ments in the emitter circuits serve for adjusting the re- 
quired transfer properties. The inductances L51 , L52 
and L66, L65, as well as the potentiometer R67, 
serve for impedance matching of the scattered def 
flection plates of the CRT . 



8.4.3. Control circuits 

These circuits are formed by two integrated circuits 
10 351 and 10 365 and by the switching stages E369 
E371 and E372. The first integrated circuit produces 
switching pulses of 500 kHz when the push-buttoc 
selector S4.4 is set to the position "CHOP . , or se 
rves for shaping the switching pulse of the time baa 
when the push-button selector S4.2 is set to the posi 
tion “ALT.”. Simultaneously, the blacking pulse (it 
the “CHOP.” code) is drawn from the output of this h 
tegrated circuit. The individual modes of operation o 
the double-channel amplifier are determined by a ga 
ting circuit. In the quiescent state, all the inputs of this 
circuit are connected to -1-5 V. When the push-buttof 
“A” is depressed, one input of the gating circuit beco- 
mes earthed and the voltages 0 V and -1-5 V respectr 
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ti 0 V a 5 V. V pffpad^ stisknuteho tlacitka „B“ je tomu 
naopak. Napeti 0 V a 5 V je pres Zenerovy diody 
E367, E368 a E374, E375 pfivadeno na spi'naci stu- 
pen tvofeny tranzistory E369 a E372. 

Na kolektorech tohoto stupne je napeti +12 V nebo 
+20 V podle stisknuteho tlacitka. 

Tato napeti jsou pres oddelovaci diody E370, E373 
pfivedena na klicovaci diody v zesilovaci casti. V pri- 
pade stisknuteho tlacitka A“ je napeti +1 2 V z kolek- 
toru tranzistoru E369 pfivedeno na klicovaci diody 
kanalu A. Diody E66 a E67 jsou v dusledku tohoto na- 
peti zavreny, pficemz diody E68 a E69 jsou otevreny, 
takze signal prochazt do koncovd casti zesilovace 
Naopak diody E268 a E269 v kanalu B jsou v dusled- 
ku pfivedeneho napeti +20 V ze spinaciho stupne 
E372 udrzovany v otevfenem stavu a zkratuji signal 
kanalu B. Navic jsou diody E270 a E271 zavreny 
a oddeluji tak kanal B od dalsich obvodu zesilovace. 

Pfi stisknuti tlacitka B je funkce analogicka, pficemz 
si oba vystupy hradloveho obvodu i klicovaci diodv 
vymeni sve ulohy. 



Pri stisknuti tlacitka „ALT.“ je impuls z hradlovaciho 
obvodu pfiveden na spinaci tranzistory E369 
a E372, Were se stfidave oteviraji a zaviraji, Cimz je 
zajisteno otevirani jednoho a zavirani druhdho kanalu 
vzdy po jednom odbdhu casove zakladny. 



Pfi stisknutem tiacitku „CHOP.“ je tomu obdobne, 
pouze pfepinani nastava vzdy po 2 //s. 



Pri stisknutem tiacitku A±B je sepnutim tranzistoru 
E371 zajisteno napeti +12 V na obou kolektorech 
E369 a E372 a tim je zajisteno soudasne otevfeni 



Bbixoflax MMeercfl Hanp«>KeHMe 0 B m 5 B. 
B cnyMae Ha>KaTOM khorkm «B» nMeer mgcto o 6- 
paTHoe no/io>KeHMe. Hanp«>KeHMe 0 B m 5 B nepea 
CTa6M/iMTpoHbi E367, E368 m E374, E375 noflaiOT- 
Ha KfltOHOBOH KaCKafl, C 06 paHHblM Ha TpaH3HC- 
Topax E369 m E372. Ha Kon/ieKTopax axoro KacKa- 
fla MMeercH Hanp«>KeHMe +12 B m/im +20 B b aa- 
BMCMMOCTM OT Ha>KaTOH KHOnKH. 

3th Hanpa>KeHMB nepea paafle/iHxenbHbie flHOflbi 
E370, E373 noflajoxcB Ha KxiJOHGBbie xpaK- 

xa ycmsHHH. B cjiysae na>KaxMB na KHonKy «A»' 
HanpB)KeHMe +12 B c KOjineKxopa xpanaMcxopa 
E369 noflaexcB na K/iK)HeBOH fluofl Kanana A. flu- 
Oflbi E67 H E66 B peay/ibxaxe Ha/inHMB axoro na- 
np«>KeHMH aanepxbi, npi/ineM AHOflbi E68 h E69 ox- 
nepxbi M, cxieflOBaxejibHO, CMrHari npoxoAnx b oko- 
HeHHbiH xpaKx ycH/iHxe/151. HaoOopox, flMOflb) E268 
H E269 Kana/ia B b peay/ibxaxe noflaHHoro na- 
np«>KeHn« +20 B ox KnjOHeBoro KacKa^a E372 
nOAA^P>KMBaKDXCH B OXnOpxOM COCXOBHHM M UjyH- 
XHpyjox CHrnan Kanana B. KpOMO xoro, A^OAbi 
E270 M E271 aanepxbi h xaKMM oOpaaoM oxag/ibkdx 
K anan B ox ocxaribHbix naoxeM cxoMbi ycn/ikixenfl. 
npH Ha>KaxHM Ha KHoriKy B MMoex mgcxo anano- 
rnHHoe nono>KeHMe, npH KOxopoM o6a Bbixofla 

BOHXMJlbHOH CXOMbi H K/lJOHOBbl© MfpaJOX 

oOpaxHyio po/ib. 

ripH Ha>KaxHn Ha KHonKy AJIT. i/iMnyxibc BenxHnb- 
HOH CXOMbl nOflaexCH na K/IIOMOBbIG XpaH3MCXOpbl 
E369 H E372, KOxopwG nonGpGMGHHO oxnnpaK)xcB 
H aaruipaioxcH, b pGay/ibxaxG hgfo o6GcriGHHBaGx- 
CH oxmipaHHG oflHoro h aannpaHHG Bxoporo Kana- 
noB BCGrfla noc/i© oflHoro np^Moro xoa 8 paasGpx- 

KH, 

npn H3>KaT0M KHonKe 40n. MMeex Mecxo aHano- 
rMHHoe nono>KeHiie c tom TonbKO pasHMiteii, hto 
nepeKHKiHeHMe ocyutecTBnnercn Bcer^a nocne 2 
MKC. ripM Ha^KBTOii KHonKe A±B OTOMpaercB rpaH- 
SMCTop E371 M B pesy/ibTare aroro Mweercfl hb- 
npB)KeHMe +12 B ua o6omx KonneKTopax E369 
M E372 M, cneflOBare/ibHO, OflHoepeMeHHO ornep- 
Tbi o6a Kauana. flpM uaxoroM KHonxe X— Y MMeer 
MecTO aHanorMHHoe nono>KeHMe, kbk m npn Ha>Ka- 



vely are on the outputs. When the push-button “B” is 
depressed, the situation is the opposite. The voltage 
0 V and +5 V pass to the switching stage formed by 
^ansistors E369 and E372, via Zener diodes E367, 
E368 and E374, E375. Depending on which push- 
button is depressed, a voltage of either +12 V 
or +20 V is on the collectors of this stage. These vol- 
tages are applied to keying diodes in the amplifying 
section via the separating diodes E370, E373. When 
push-button “A” is depressed, the voltage of +12 V 
taken from the collector of transistors E369, is applied 
to the keying diodes of channel A. Due to this voltage, 
the diodes E66 and E67 are closed, whereas the dio- 
des E68 and E69 are open; thus, the signal passes 
into the final section of the amplifier. On the other 
hand, due to the voltage of +20 V applied from the 
switching stage E372, the diodes E268 and E269 in 
channel B are kept in the open state and short-circuit 
the signal of channel B. Moreover, the diodes E270 
and E271 are closed, thus separating channel 
B from the other circuits of the amplifier. 

When push-button “B" is depressed, the operation is 
analogical; the tasks of the two outputs of the gating 
circuit aud those of the keying diodes are mutually in- 
terchanged. 



When push-button “ALT.” is depressed, the pulse 
from the gating circuit is applied to switching transis- 
tors E369 and E372 which open and close alternate- 
ly, thus ensuring the opening of one channel and the 
closing of the other channel always after the termina- 
tion of one sweep of the time base. 

The situation is similar when the push-button 
“CHOP.” is depressed, however the switching takes 
place always after the elapse of 2 /is. 

When the push-button “A±B” is depressed, 
a voltage of +12 V is on the collectors of E369 and 
E372, due to the closing of transistors E371 ; thus si- 
multaneous opening of the two channels in ensured 
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vaden5 do kanalu B je zobrazovan v ose X. 

8 , 4 . 4 . Synchronizacni zesilovac 
Synch^nizaW^ 

nr y It 

A Stupeft E61 

S 2 El ^E2 E2?, E22 a E41 , E42, jehoz horni cast je 

zesilovacem v casove zakladne. 



8 . 5 . Casov^i z^kladna 



8 . 5 . 1 . Vstupni pfepinac ( 1 . 21 v blokovem 
schematu) 

Je tvoien sestavou llecitek S9.7 ai 10 v zikladai A, 
S9 3 a 4 V zakladne B. 



re;"orB"eVry“cane^^^^^^ - 

=eVara»'p— 

8.4.4. ycunuTenb c^tHxpoH^ 13a^M^1 8 

CMHXpOHM3l/ipytOlMMM C 

KOTOpOM HBflH©TCfl 06l4eH. 1 I 

coo M F41 E42 ilMOAHbie eeHTunn E3, t4, to, , 

■ ill eIa E 26 “ E«, E 44 , E 45 . E 46 aHaTO- 

™h„o -naeacMy yc«,aTen«) 

: ''tear ™L"aa 

. cpefly»u,4M KacKOAKaiM H»*Ha« 

■ J°;°'SjDxHaa Mae^ - °n««aTpaHHOS. 

' EsuTh s oK — rrHoJoT: 

mill renepaxopa paaeepxKM. 

8.5. TeHepaxop paBsepxKM 

851. BxoAHOii nepeKmonaxenb 
(1,21 — 6noK-cxeMa) 

A Oh o6pa30BaH cHCxeMOM KHonoK S9.7-1 0 renepa- 
’ Topa A H S9.3 M 4 reHepaxopa B. 

r noMnuihlO KHOnOK MO>KHO Bbl6paXb HCXOHHMK 
Z cHHxpoHH3HpyK)mero 

je xenb BepxHKa^bHoro oxKnoHeHH 

“^.roTarS «o‘*«P bT", .sac™ 



m^mm 

applied to channel B is displayed m the X axis, 

8.4.4. Synchronizing amplifier 

The synchronizing signal is drawn from J^e <inal se- 
rtinn S a resistive divider formed by R164, R16B 

"" ni’ EM andto9) "Z 

is^Eie as in Iha main ampliliai, same 1« 

?ha SSli tram^Ns °a"scoda is ampiltiad> 

nroJiMisyraS^^^^^^ 

base via a coaxial cable. 



8.5. Time base 

8.5.1. Input switches (1, 21 in the blocl0 
diagram) 

This assembly is formed by a set ^ P^sh^button |wtl 
ches S9.7 to S9.1 0 in time base A and S9.3 and b 

By mIa^n?oHhese push-button ®® '|^J|rtic1 

source of the synchronizing signal ©'ther the venica 
amplifier or an external supply applied to the ^nne ^ 
foTpy (or F6 for time base B). The push-bu ton S9J 
Sn employad to, insartlng tha capacitor CO' 
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Cl 01 (Cl ). TIacitkem S9.9 Ize zafadit do cesty dolno- 
frekvencni propust, tvorenou R109, R110 a vstupni 
kapacitou zesilovace. Pfi stisknutem tiacitku S9.10 je 
zafazena hornofrekvencni propust C102— R108. 
Soucasnym stisknutim tlacitek S9.9, S9.10 se na 
vstup zesilovaCe A pfivadi sinusovy signal ze silove- 
ho transformatoru pres filtr R111, Cl 03. Zaroveii je 
zablokovana automatika zakladny A. 



8.5.2. Synchronizacni zesilovac (2,22) 

Zapojeni zesilovacu v zakladne A i B je zcela shodne. 
Vstupni signal je pfivaden na fidid elektrodu vstupni- 
ho, polem nzeneho tranzistoru El 02 (E2) pres 
ochranny clen R112, El 01, (R7, El). Vstupni impe- 
dance je urcena odporem R1 1 3 (R6) - 1 MQ. Z emi- 
toru vstupniho tranzistoru je pres sledovac E103 (E3) 
fizena jedna z bazi invertoru El 05 (E5), E106 (E6). 
Na druhou bazi je pres sledovac El 04 (E4) pfivadeno 
nastavitelne stejnosmdrne napeti z potenciometru 
UROVElsi. Potenciometrem R124 (R18) Ize dostavit 
zakladni symetrii zesilovace. 



Symetrickym signalem na kolektorech tranzistoru je 
proudove buzena bucfdvojice tranzistoru El 07, E1 10 
(E7, E10) nebo E108 a E109 (E8, E9) pfi zmene pola- 
rity tiacitkem -VI—. Zvolen^ dvojice tranzistoru pracu- 
je jako stupen se spolecnou bazi. Napeti bazi jedne 
dvojice je urceno delicem R144, R145 (R37, R42), 
u druhe R136, R137 (R30, R31). Spojenim odporu 
R142 (R32), R135 (R29) s kostrou je otvirana jedna 
nebo druha dvojice tranzistoru. 



Pracovni odpory tohoto stupne jsou R149 a R150 
(R43, R44). 



KOHfleHcarop cbhsm C101 (Cl). Khookom S9.9 
MO)KHO B nyTb CHruana BKniOHMTb CpM/lbtp 
MacTOT, oOpaaoeaHHbiM R109, R110 m bxoahom ew- 
KOCTbio ycunuTenn. Rpn Ha>KaTOM KHonxe S9.10 
BKOIOHeH cfJMnbTp BepxHMX MacTOT C102-R108. 
Dpi/I OflHOBpeMeHHOM Ha>KaTMM Ha KHOnKM S9.9 
M S9.10 Ha Bxofl ycMnHTena A noflaercn cwnycoH- 
flanbHbiii CMrHan or ceresoro TpaHCcpopwaTopa 
Mepes cpHHbTp R111, Cl 03. OflHOBpeweHHO npti 
3TOM aaOnoKMpoBaHa aeroMaTHKa reneparopa pa- 
3BepTKM A. 



8.5.2. VCM/IMTenb CHHXpOHM3apHM 

( 2 , 22 ) 

Cxewa ycMnMTeneii cMHxpoHM3ai4Mn reHeparopoB 
pasBepTKM A M B coBepujeHHO oflHHaKoea. Bxofl- 
Hoii cHrnan noflaercn na ynpaB/inioinnii sneKrpoA 
BxoflHoro nonesoro xpaH3ncTopa E102 (E2) nepea 
aaiAMTHyio cxewy R112, El 01 (R7, El). BxoflHoe 
conpoTMBneHHe onpeflenneTCH conpoTHBneHneM 
R113 (R6) — 1 MOm. C 3MHTTepa BxoflHoro rpan- 
3MCTopa Hepea noBTopnTenb El 03 (E3) ocyu(e- 
CTBJiHeTcn ynpaaneHMe oahoh m 3 baa MHBepropa 
El 05 (E5), El 06 (E6). Ha BTopyio 6aay sepea no- 
BTopMTenb El 04 (E4) noflaercn perynnpyeMoe na- 
npn>KeHMe nocroBHHoro roKa, CHMMaeMoe c noren- 
LtMOMerpa VPOBEHb. noreHMHOMerpoM R124 
(R18) MO)KHO ycraHOBUTb ocHOBHyio CHMMerpmo 
ycHnmeofl. 

C noMOinbio CHMMerpHMHoro CMrnana b pennx Kon- 
neKTopoB TpanaMCTopa Boabyrnflaercn no roKy 
napa TpanaHcropoB E107, E110, (E7, E10) m/ih npw 
MaMeneHMH nonapnocTM khookom -VI— napa xpaH- 
aiiCTopoB El 08 H El 09 (E8, E9). BbibpaHHan napa 
TpaHSHCTopoB paboTaoT no cxeMe KacKa^a c o6- 
mePi baaoH. Hanpn>KeHMe baa oahoh napbi onpe- 
fle/ineTCB Ae/iHTeneM R144, R145 (R37, R42) 
H BTopoPi baabi R136, R137 (R30, R31). B peay/ib- 
rare coeflHHeHHs conpoTHBneHH« R142, (R32), 
R135 (R29) c KopnycoM OTnHpaercfl oflna non bto- 
pan napa TpanaMCTopoB. 

HarpyaoHHbie conpoTMBneHkm aroro KacKa^a — 
3TO conpoTHB/ieHMB R149 H R150(R43, R44). 



(Cl) into the signal path. With push-button S9.9, 
a low-pass filter, formed by R 1 09, R 1 1 0 and the input 
capacitance of the amplifier, can be inserted. When 
push-button S9.10 is depressed, a high-pass filter, 
• formed by C1 02 and R108, is inserted. By depressing 
the push-buttons S9.9 and S9.10 simultaneously, 
a sinusoidal signal derived from the mains transfor- 
mer is applied to the input of amplifier A via filter 
R111, C103. At the same time, automatic operation 
of time base A is blocked. 



8.5.2. Synchronizing amplifiers 

( 2 , 22 ) 

The wiring of the amplifier in time base A is exactly 
the same as that of the amplifier in time base B. The 
input signal is applied to the control electrode of the 
FET El 02 (E2) via protective element R112, El 01 
(R7, El). The input impedance is determined by the 
resistor R1 13 (R6) - 1 MQ. One of the bases of the 
inverter E105 (E5), E106 (E6) is controlled by the 
emitter of the iriput transistor, via the follower El 03 
(E3). The second base obtains DC control voltage 
from the potentiometer “LEVEL” over the follower 
E104 (E4). The potentiometer R124 (R18) serves for 
adjusting the basic symmetry of the amplifier. 



By means of a symmetrical signal on their collectors, 
either the pair of transistors E107, El 10 (E7, E10), or 
the pair E108, E109 (E8, E9) is current-driven when 
the polarity is changed-over by means of the push- 
button The selected transistor pair operates 

as a stage with commpn base. The voltage on the ba- 
ses of one pair is determined by the divider formed by 
R144, R145 (R37, R42), and that on the bases of the 
other pair by R136, R137 (R30, R31). When the re- 
sistor R142 (R32), or R135 (R29) is connected to the 
framework, then either one pair of transistors opens, 
or the other pair. 

The effective resistors of this stage are R149 and 
R150(R43and R44). 
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8.5.3. Tvarovaci stupen (3,23) 

Zakladnim p^kem 

vych diod E113 a El I ' e 1 2) ze zdroje staleho 

E15, E)6 a odpory R49, 

R50. 

Oba tunalove diody mohpu byt ^ 

Savu s nizkim vystupmm pfipadne 

hradlovacim kstapd ie^roud pfitdkaiid ze 

^ "ti’vXs R 68 E) 5 a R158 (R64. E17 

il4l^SSSS. 

je V klidovem stavu. 

ZvyS-li se napdti "a 'JeTt) 

fz^lmTSS Id tu^k>4ih diod praatane prite- 

!:?Vyn4»aci Pgud 

(E11) p.aklop.1 do Wh roOTi; 

S oS :»o"r»S rtzkyn. napa- 

tim. 



8.5.3. KacKaA d)opMnpoBaHH5i {3, 23) 



8.5.3. Shaping stages (3, 23) 



. - ' m a E14 V zakladn6 B je proudem 

PfiotevrenidiodE 13 ati 4 vza ^ 

pfitekajicim (pH stisknutem tiacitku aui) p 
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OcHOBHbtM aneweHTOM (El 5,^E1 6), 

napa tyHHenbHbix fluoAOs El E112(E11, 

nMTaeJiaB nepea TpaHSMCTopb Em Ei^Y(f,48): 

E12) OT MCTOMHMKa nOCTOBHHOrO od'anpnTKM B 

ei6. e,6 

"oSTalTeS^^^ “ry«=- 

HVA^^TeribHOM pe>KViMe c np h 3 seH- 

Zm HanpBX<eHneM, nnn R58 

TWJlbHOM BXOA® cnVMae TOK 

a R62) paaao "Vd». B 3TOM «y>d^^ 

^o“i^e?:H“npS«da. ^ - 

JnpaenakJdieM TyHHedbHOM 

no M aecb ^®a®P^™P ^-opj^aib HanpfdkeHMe Ha 
S^bloT Bxo«" ™ oTnapaeToa zp^oP 

rRr5r°)S^rr?;iz,P3np~ 
til p'aaaip^^ "“^lySarnw^a HynUro 

BOSBpamaiOTCB B COCTOBHMO 

npB)KeHMeM- pi*^ m E14 b reHeparope 

pI3bIJ™Sb T palyHbTaTa npoTOKaHHa toko ( npa 



Each shaping slage^s lojm^^^^ 

^^.^.a^ceRISM 

II^'b has,'i!. addition a fudhet pair ol diodes E15, 
E1 6 and resistors R49, R50 



input (between R1f5 J.^d R167, an 

and R62) is equal to zero. 1 "®”’ . p, 15 e 

SSe Sge on the gating 

sraidiie'i:iirsrrr^ i-® - 

VTTtq^anSg curre^ 

when flows via ^gl’,R 55 ) prevent control di- 

K^,TErsff-S^a?E'f^^ 

SS'l-Ms s\a,e doe ,„ .b^e^i«aay^P 

rent of the ph-I 3 (E 15 ) also reverse 

can the controHunnel ' result of the in- 

into the state of higher vol age, as a resu . 

iS’SeTirvoltag^ by the appKcation of zero voll 
tage to the gating input. 







trvale zvysen kladny proud protekajici tunelovymi dio- 
dami. Obe tunelove diody pak reaguji pouze na uro- 
ven napeti na hradlovacim vstupu obvodu, zmeny 
proudu tranzistorCi E11 a E12 nemaji na stav obvodu 
vliv. Zakladna spouSti dalsi rozmitad prubeh ihned po 
zvyseni napeti na hradlovacim vstupu. 



8.5.4. ftidici zesilovac (4,24) 

Timto stupnem je impuls pfivedeny z hdici tunelove 
diody El 1 3 (E1 5) zesilen a upraven pro oviadani inte- 
gratoru, pfisvetlovaciho zesilovace a pomocnych vy- 
stupu. 

Zakladem obvodu je symetricky diferenciaini zesilo- 
vac tvoreny tranzistory E10aE15(E112aE113vB) 
se spolecnym emitorovym odporem R18 (R118). Na 
jeho levy vstup je zapojena fidici tunelova dioda. Ze- 
sileny impuls pro oviadani integrAtoru je odebiran 
z kolektoru E15 (E113) pres E114 a E13 (E110, 
E109) na emitor tranzistoru E16 (El 08). Proudovym 
impulsem z kolektoru E10 (E1 12) je pres R17 (R1 17) 
fizen pfisvStlovaci zesilovac. 



Cast proudoveho zdvihu tohoto tranzistoru je pfiva- 
dena pres R14, R16 (R1 14, R1 1 6) do stupne se spo- 
lecnym emitorem E7 (El 02), z jeho kolektoru jsou 
oviadany pomocne funkce a vystupy. 

Pracuje-li zakladna A v rezimu AUT bez spousteciho 
signalu, je fidici tunelova dioda ve stavu s nizkym na- 
petim. Pfitom je diferenciaini zesilovad ovladan nap6- 
tim z hradlovaciho obvodu pfivadenym do baze El 5 
pres delic, tvoreny R26, El 7 a R21 . 



Ha>KaTOii KHonKe ABT.) nepea R49 nnocToauHO no- 
BbimeH nono>KMTenbHbiPl tok, npoTeKaiomnii nepea 
TyHHenbHbie fluoflbi. 06a xyHHenbHbix fluofla 
B 3T0M cnyHae pearnpyiOT TO/ibKO na ypoaenb na- 
npajKeHMfl na eeHTunbHOM Bxofle cxewbi b to 
B peMn, KBK M3MeHeHHe TOKB TpaH3MCTOpOB Ell 

M El 2 He OKa3biBaeT BnunHHn na cocTonHne cxe- 
Mbi. reHeparop pasBeptKM sanycKaer cneflyioinMii 
npHMOH xofl cpaay >Ke nocne noBbiiueHnn Ha- 
npa>KeHMH na eeHXMnbHOM BXOAe. 

8.5.4. ynpaeriHioiAHH ycMnHxenb 
(4, 24) 

C noMOiAbio axoro KacKaAa Hwnynbc, nocxynaio- 
lAMH ox ynpaenmoiAero xyHHexibHoro A>^OAa El 13 
(El 5), ycMxiHBaexcB m 4)opMMpyexcH pf^f^ ynpaene- 
HMB MHxerpaxopoM, ycMBMxeneM noACsexKM 
M BCnOMOraxe/IbHblMH BbIXOAaMM. 

OCHOBHOM HaCXbK) CXeMbI BBriBeXCB CHMMe- 
xpMMHbiM A>^4>4>ep6HMManbHbiii ycMniixenb, co- 
6paHHbiM Ha xpaH 3 ncxopax E10 m E15 (El 12 
H E113 B B) c o6iAHM SMMXXepHblM conpoxHBfieHM- 
eM R18 (R118). K ero neeoMy BxoAy noAKniOHeH 
ynpaBnmoiUMM CMrnanbHbiM a^^A- ycwneHHbiii mm- 
nyjibc ynpaeneHHB MHxerpaxopoM cHMMaexcn 
c KonneKXopa E15 (E113) nepea E14 m E13 (E110, 
El 09) M noAaexcB na 3Mnxxep xpanaMCxopa El 6 
(El 08). HMnynbcoM xoKa ox KonneKxopa E10 
(El 12) nepea R17 (R117) ocyiAecxBnaexcB ynpa- 
Bnenne ycHXiHxeneM noAceexKH. 

Hacxb xoKa axoro xpaH3ncxopa noAaexca nepea 
R14, R16 (R114, R116) b KacKaA c o6iamm aMMxxe- 
poM E7 (El 02) M cHrnanoM c aMMxxepa nocneAne- 
ro ocymecxBnnexcB ynpaeneHMe Bcnoworaxe/ib- 

HblMM CpyHKMMHMM M BbIXOAaMH. 

Ec/im renepaxop paaeepxKM A pa6oxaex 
B pejKMMe ABT. 6ea CHrnana aanycKa, xo ynpa- 
BnnioiAHH xyHHem>HbiM a^'OA naxoAHXcn b cocxob- 

HMM C HM3KMM HanpB>KeHMeM. lipH 3XOM A*^*|54)e- 

peHAHaxibHbiii ycHnMxenb ynpaannexca Ha- 
npyoKeHMew BeHxiinbHOM cxeMW, ncAaeaeMbiM na 
6aay El 5 nepea Aa^^^^enb, odpaaoBaHHbiii ane- 
MeHxaMM R26, E17 h R21. 



diodes increases due to the currrent flowing through 
R49 when push-button “AUT.” is depressed. The two 
tunnel diodes respond only to the voltage level on the 
gating input of the circuitry; changes in the currents of 
the transistors El 1 and El 2 have no influence. A fur- 
ther sweep of the time base starts immediately after 
a voltage rise on the gating input. 



8.5.4. Control amplifiers (4, 24) 

This stage increases and processes the pulse ap- 
plied from the control tunnel diode El 13 (El 5) for 
controlling the integrator, the beam modulating ampli- 
fier, and the auxiliary outputs. 

This stage is basically a symmetrical differential am- 
plifier formed by transistors E10 and El 5 (El 12 and 
El 13 in channel B) with common emitter resistor R18 
(R1 18). The control tunnel diode is connected to the 
left-hand input. The amplified pulse for controlling the 
integrator is drawn from the collector of El 5 (El 13) 
via El 4 and El 3 (El 10, El 09), and applied to the 
emitter of transistor El 6 (El 08). The beam modula- 
ting amplifier is controlled over R17 (R117) by a cur- 
rent pulse taken from the collector of E10 (El 12). 
A part of the current deviation of this transistor is ap- 
plied over the resistors R14, R16 (R114, R1 16) to the 
stage E7 (El 02) with common emitter, from the col- 
lector of which are controlled the auxiliary functions 
and outputs. 



When time base A operates in the mode “AUT." 
without a triggering signal being applied, then the 
control tunnel diode is in the state of low voltage. The 
differential amplifier is controlled by a voltage drawn 
from the gating circuit and applied to the base of El 5 
via a divider formed by R26, El 7 and R21 . 
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8.5.5. Integrator (5, 25) 

Jako zdroi linearniho piloveho prCibehu je v pristroji 

vita ie" a^bjena zpatnovazebni kapaota Cx nab||- 
S rnaslaviielnehb pomocnaho zdro|e E23 (E118) 
pres Rx. 

Cx Na kolektoru tranzistoru E22 (E ^ ) poo 

Amp klesaiici napeti, kterym je pres odpor R3d 
(R133) fizeno horizontalni rozmitani osciloskopu. 



je-li impulsem z fidiciho 

F1 3 (E1 09) otevfe se tranzistor E1 6 (El 08) 

^anum R?2 (R122) Tento proud zacne vybijet Cx 
KSo dokS^ Sail na kSektoru E22 (El 17) na- 

d?sS+12 V. Tin, sa S 

zesilovab tvofeny tranzistory E1 a E2 (£104^^^ 

ifrEf(&STET66rste"ni. Proud tranzistoru E2 

TeIOS) pak prave kompenzuje rozdil 

proudem z Rx a vybijedm proudem danym R22 

(R122). 



8.5.5. HHxerpaTop (5, 25) 



8.5.5. Integrators (5. 25) 



B KanecTBe ncTOMHMKa nnHewHO nmioo6pa3Horo 
Lmana B npnbope ncnonb30BaH MHTerparop ■ 

KXa. codTannSn na c ^BTopnT^^ 

npM c noneBbiM jpaHancTopoM tie 

f.y na"r “s;; “ - 

BcnoMorarenbHoro ncTOMHMKa E23 (E118) Hepe3 

E22^(E117) B03HMKaei nnneuHO yMeHbiuatoutjecn 
SnDn>KeHi!.e, c noMOiMbio Koroporo nepes c.onpo- 
TMBneHne R33 (R133) ocymecTBnaeTcn ropn30H- 

^Ern“nryn “co'’r3 ?n^n«“a" o ycnnnTann 3a^ 
napT flnofl E13 (E109), to “TnnpaeTcn rparoncTOp 
E16 (E108) TOKOM, oripeflenaeMbiM R22 ( 

3tot tok paapnJKaer Cx nr Aocrwr- 

r aHanaMnn +,2T?3 ™t »o.Sa»T HaHnnaeT pa^ 

SrnTp^a:ol|^^,^cnn nan^n^^^ 

; baaax TpaHSMCxopoB E1 (E104 ii tiuo, 

cmS' KlrpaTKoTnarnpyax Uw 

3 a?nfla napes Rx n toko» paspapa nepaa 
R22(R122). 



The BM 566A oscilloscope employs Miller integrate 
as sources of linear sawtooth waveforms. Each nte 
graris fo^ed by an amplilie, » “7“ " 
employs a MOSFET-type transistor El 9 (El 4 atm 
inrtiit anri a staoe with common emitter E22 (E ) 
the outDut Between the input and the output of th 
amplifier is a feedback capa^tor Cx which is c arg 
by an adjustable supply E23 (E1 1 8) via Hx. 



E13 JeS" hal beef opS by a pulse from m 

isk is«stbe 

Ss O^ylhe Capacito. Cx. On the colle^ 
trandstor E22 (E1 17), a linearly decreasing voltagd 
created wNch the horizontal sweep of ih 

Soscope via resistor R33 (R1 33). When the di^ 
El 3 (El 09) is closed ® 

Srminedfy R22 (R122). curred d^schar^ 

"Ssf 1 zTfhuf tfef amP'^tie^ forme 

taaes on the bases of transistors El and E2 (Etc 
onH Finfit are equal. The current of transistor E 
iust exactly compensates the difference W 

discharging current given by R22 (R122). 



8 . 5 . 6 . Zastavovaci obvod (6, 26) 

nhvnd ie tvofen dvema tranzistory ve spolecnem 
torem Cl 2 (Cl 08). Linearni rozmitaci napeti z integ 



8.5.6. Cxewa ocxaHoBKH (6,26) 

Splfce E2?(E1 ri),5oTOpl'?rBSSHbi no°cxeM6 
nKfoeHlanbHoro ycunnxene c cmkocxhou no- 
SSfxeSnepaxHOti cBa3bK>. o6ecneMHBaeMOvi 
KOHfleHcaxopoM C12 (C108). JlnHetiHoe Hanpe)Ke- 



8 . 5 . 6 . Stopping circuits (6, 26) 

Each stopping circuit is formed by two transistors E 
fETl9) inTcommon sleeve and connected as a drf 
rential amplifier with positive feedback implement 
by SapSr C12 (C1 08); the linear sweep^^^^^ 
l4en from the integrator is applied to the base ot^ 
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ratoru je pfivadeno na bazi leveho tranzistoru pres 
kompenzovany delic R38, C11, R39 (R138, C107, 
R139). 

Dosahne-li napeti na vystupu delice nuly, dosahl za- 
roven i vystupni prubeh integratoru pozadovane am- 
plitudy. Nap§ti praveho kolektoru se snizi a po zpra- 
covani tohoto impulsu dalsimi obvody dojde 
k vraceni integratoru do klidoveho stavu. 



8.5.7. Hradlovaci obvod (7, 27) 

Tento obvod je fidicim prvkem rozmitaciho generato- 
ru. Je vytvoren jako RS klopny obvod ze dvou hradel 
s vystupy 03 a 06 v lO 2 (v zakladne B vystupy 03 
a06vlO101). 

Je-li vystup 03 ve stavu 0, je zablokovan tvarovaci 
stupen a zakladna nernuze spustit. Po pfivedeni za- 
porneho impulsu na vstup 05 dojde ke zmene stavu 
RS obvodu a tim k odblokovani tvarovaciho stupnd. 
Do RS obvodu zakladny A je tento impuls pfivaden 
z obvodu zadrze (8 v blokovem schematu) nebo z ob- 
vodu pro jednorazove spousteni (10 v blokovem 
schematu) podle polohy tiacitka S8.4. 



Do RS obvodu zakladny B je impuls pfivaden ze 
zpoMovaci'ho obvodu. K vraceni RS obvodu do vy- 
choziho stavu musi byt na vstup 01 pfiveden zaporny 
impuls ze zastavovaciho obvodu. V zakladne 
A muze byt impuls pfiveden i z vystupu tvarovace za- 
stavovacjho impulsu (vystup 03 lO 3), dosahne-li roz- 
mitaci prubSh zakladny B vrcholu dfive nez v z^klad- 
nd A. Podobnd zakladna B muze byt zastavena pfed- 
casne impulsem pfivedenym ze zakladny A pfes dio- 
du E122 a odpor R166. 



Hue paaaepTKM c ebixofla uHrerparopa noflaercn 
Ha 6asy neapro rpaHSMCTopa nepea KowneHCupo- 
saHHbiM fle/iHTexib R38, C11, R39 (R138, C107, 
R139). 

Korfla Hanpn>KeHMe Ha sbixo/te A®^MTenn o6pa- 
maejcn b Honb, BbixoflHOti CHrnan MHTerparopa 
AOCTMraer TpeOyewoM aMn/iiiTyAbi. Hanpn>KeHiie 
npaBoro KonneKTopa yMeHbUjaeTcn m nocne o6pa- 
6 otkm MMnynbca b nocneflyioinMx KacKa^ax hhtb- 
rparop BoaepamaeTcn b cocTonHne noKon. 



8.5.7. BeHTMHbHan cxeMa (7,27) 

3ra cxewa nenneTCH ynpaB/intoinuM s/ieMeHTOM 
reneparopa paesepTKM. Ona npeflCTaenfler co6oi^ 
rpMrrep Tuna RS, cocTonufMii H 3 fleyx BeHTunefi 
c BbixoAaMM 03 M 06 B 10 2 (b renepaxope paasepr- 
Kkl B BbIXOAbI 03 M 06 B lO 101). 

Ecnn BuxoA 03 b cocTOBHmi 0, to KacKaA fbopiwu- 
poBaHHB aaOnoKupoBaH m aanycK .ZPHepaxopa pa- 
aaepTKM HeaoaMO>KeH. flocne noflann OTpMqaTenb- 
Horo MMnyjibca Ha bxoa 05 MMeex mocto HaueHe- 
HH6 cocTOHHMB xpiirrepa RS, B peaynbxaxe nero 
CHMMaeTcn OnoKupoBKa KacKa^a (bopiuiHpOBaHtm. 
B xpMrrep RS renepaTopa paaaepxKM (8 na 6noK- 
cxeMe) MnM na cxeubi OAHOKpaxHoro aanycKa (10 
Ha 6noK-cxeMe) b aaBHCHMOCXH ot nono>KeHMB 

KHOnKM S8.4. 

B xpMrrep RS renepaxopa paaBepxKM B MMnynbc 
noAaexcfl na cxeMbi aaAep>KKM. fln^ peaepcMpoBa- 
HMB xpMrrepa RS b hcxoahob cocxonHue hb bxoa 
01 ao^^6h noAaBaxbCB oxpHAaxe/ibHbii^ HMny/ibc 
na cxBMbi ocxaHOBKH. B reHepaxope paaaepxKii 
A HMny/ibc MOx<ex CHkiMaxbcn m c BbixoAa xacKBAa 
4}opMHpoBaHkiB HMnynbca ocxaHOBKM (buxoa 03 
10 3), ecHM CMrHan paaaepxKn renepaxopa B ao- 
cxHraex MaKCHMyMa paHbiud CHruana paaaepxKM 
renepaxopa A. AHanomMHO reHepaxop paaBepxKH 
B Mox<ex 6bixb npexcAeapeMeHHO ocxaHoeneH mm- 
ny/ibcoM ox reHepaxopa paaaepxKH A nepea ai^oa 
E 122 H conpoxHBJieHHe R166. 



left-hand transistor via a compensated divider formed 
byR38,C11,R39(R138,C107, R139). ’ 



When the voltage on the output of the divider reaches 
zero, also the output waveform of the integrator rea- 
ches the required amplitude. The voltage on the right- 
hand collector becomes reduced and after tflis pulse 
has been processed by further circuits of the oscillos- 
cope, the integrator returns into the quiescent state. 



8.5.7. Gating circuits (7,27) 

These circuits control the scanning generator. Each 
is an RS flip-flop circuit composed of two gates in the 
integrated circuit lO 2 with outlets 03 and 06 (in time 
base B, in lO 101 with outlets 03 and 06). 

When outlet 03 is in the state zero, the shaping stage 
is blocked and the time base cannot start. After the 
application of a negative pulse to inlet 05, the state of 
the RS flip-flop circuit changes and thus the shaping 
stage becomes unblocked. This pulse in time base 
A is applied either from the retaining circuit (8 in the 
block diagram), or from the circuit for one-shot trigger- 
ing (10 in the block diagram), depending on the se- 
tting of the change-over push-button switch S8.4. 

In time base B, the negative pulse for the RS flip-flop 
circuit is taken from the delaying circuit. For returning 
the RS flip-flop circuit into the initial state, a negative 
pulse taken from the stopping circuit must be applied 
to inlet 01 . In time base A, this pulse can be taken al- 
so from the output of the shaper of the stopping pulse 
(outlet 03 of 10 3) when the sweep waveform of time 
base B reaches its peak before that of time base A. 
Similarly, time base B can be stopped prematurely by 
a pulse taken from time base A via diode El 22 and 
resistors R166. 
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8.5.8. Obvod zadrze ( 8 ) 

Obsahuje vybijeci tranzistor £5^^ zadrzoyy kondenza- 
tor Cz a diferenciaini zesilovac, vytvofeny ze dvou 
tranzistoru ve spolecnem pouzdfe E26. Probiha-li 
V integratoru narCist rozmitaciho prubehu, je ye stabi- 
lizacnim zesilovaci otevren tranzistor E1 . Spadem na 
odporu R 6 je otevren vybijeci trazistor E5 a zcela vy- 
bit kondenzator Cz. Vystup diferencialniho zesilovace 
(levy kolektor E26) je udrzovan ve stavu s vyssiro na- 
petim az do skonceni aktivni casti rozmitaciho prube- 
hu a opetneho nabiti kondenzatoru Cz. Vystupnim 
zapornym impulsem je pak rizen hradlovaci obvod. 



8.5.9. Elektronicky pfepinac (9) 

Zakladnim prvkem je RS klopny obvod z hradel s vy- 
stupy 08 a 1 1 v 10 3. Jeho vystupy je otevreno buo 
hradio s vystupem 11 pri spoustenem provozu, nebo 
hradio s vystupem 08 v lO 2 pfi volnem behu zaklad- 
ny. Pfich^izi-li spousteci signal do z^kladny v dosta- 
te<ine kr^tkych intervalech, zCistane RS obvod ve staj 
vu s vyssim napetim na vystupu 08, tim i otevfene 
hradio s vystupem 11 v 10 2 a zakladna pracuje jako 
spoustSn^i. 



Nepfichcizi-li spousteci signal ani po ur 6 ene dobe, vy- 
jde z casoveho obvodu automatiky (11 v blokoyem 
schematu) zaporny impuls na vstup 1 3 RS klopneho 
obvodu. RS obvod zmeni stav, otevfe hradio s vystu- 
pem 08 V 10 2 . 

Tim se uzavfe smyfika ovl^idani integratoru a rozmi- 
taci generator zacne pracovat zcela volne s maximal- 
nim opakovacim kmitoctem. 

Objevi-li se opet spousteci signal, vyjde ze soucino- 
veho obvodu (1 2 v blokovem schematu) zaporny im- 



8.5.8, Cxewa 3 aAep>»<KM ( 8 ) 

Oho coflep>KMT paspnflHbiM rpaHSMCTop E5, koh- 
fleHcaiop saflep>KKM C^ h flMcjJcjDepeHMManbHbiM 
ycMjiHTenb, coOpaHHbiM na flayx TpaH 3 HCTopax 
B o 6 meM Kopnyce E26. Echm b MHTerpatope Ha- 
pacraer CHrnan paasepiKM, to b ycnnnTe/ie cra- 
6 Mnn 3 aMMM ornepr TpaH 3 ncrop El. B peaynbraie 
naflOHHB Hanpn>KeHMn Ha conpoTHBneniiM R 6 ot- 
nepx paapBAHbiii TpansMCTop E5 h noriHOCTbK) pa- 

3 pn>KeH KOHABHcafop C^. Bwxoa 
aobHoro ycMnHTenn (neBbiti KonneKTop E26) noA- 
Asp^t^neaeTcn b coctobhmh c 6 onee bwcokhm na- 
npn)KeHMeM sn/ioxb pp oKOHMaHMB npnMoro xoa3 
pa 3 BepxKM M noBxopHoro aapaA^ KOHAencaxopa 
C^. BbixoAHOiii oxpMMaxenbHbiM HMriynbC cny>KHX 
Ann ynpaaneHHB BeHXMnbHOii cxeMOH. 

8.5.9. OneKxpoHHbiii KOMMyxaxop (9) 

OcHOBHbiM aneweHxoM nannexcn xpnrrop xMna R^ 
coOpaHHbiii Ha BeHXMnnx c BbixoAawH 08 m 1 1 b lO 
3. Ero BWxoAHbie cHrnanbi oxnnpaiox aeHXMnb 
c BbixoAOM 1 1 npM pe>KMMe aanycKa mom aeHXHnb 
c BbixoAOM 08 B lO 2 npw pa 6 oxe renepaxopa 
B pe>KMMe aBxoKoneOaHMH. Ecnw CMrnan aanycKa 
nocxynaex b renepaxop pasBepxKH c AOCxaxosHO 
KopoxKMM nepMMOAOM, xo xpMrrep RS ocxaexcn 

B COCXOBHHM, COOTBexCTBytOlAOM 6 onee BWCOKOMy 

HanproKeHMK) na buxoa© 08, b peaynbxaxe sero 
oxnepx BeHXHOb c bwxoaom 11 MHxerpanbHon mm- 
KpocxeMW 10 2 M renepaxop pasBepxKM paOoxaex 
B pex<MMe aanycKa. 

Ecnn CMXHan aanycKa ne nocxynaex, xo nocne 
onpeAeneHHoro epeMeHM cxeiwa BpeMenw aexoMa- 
TMKM (1 1 Ha 6 n 0 K-cxeMe) BbiAaex oxpMMaxenbHbiM 
MMnynbC na bxoa 13 xpiirrepa RS. riocneAHMi^ H 3 - 
MeHnex CBoe cocxonHne, oxnMpaexcn BenxHnb 
c BbixoAOM 08 10 2. B pesynbxaxe axoro aawbi- 
Kaexcn Menb ynpaBneniin MHxerpaxopoM m renepa- 
xop paaeepxKM HaMMHaex paboxaxb b pe>KMMe aB- 
xoKoneOaHMM c MaKCMMaribHOi^ HacTOxoti noBXope- 

HHB. 

ripn noBBoeHMH cMrHana aanycKa cxeMa npoMaae- 
ABhhb (12 Ha 6 noK-cxewe) BWAaex oxpuMaxenb- 



8.5.8. Hold off circuit ( 8 ) 

This circuit consists of discharging transistors E5, re- 
taining capacitor Cz, and a differential amplifier 
formed by two transistors E26 mounted in a common 
sleeve. When the sweep waveform in the integrator 
increases, transistor El in the stabilizing amplifier is 
open. The voltage drop across resistor R 6 opens dis- 
charging transistor E5 and the capacitor Cz is dis- 
charged completely. The output of the differential 
amplifier (left-hand collector of E26) is kept in a state 
of higher voltage up to the termination of the active 
part of the sweep waveform and the recharging of ca 
pacitor Cz. Then, the gating circuit is controlled by th 
negative output pulse. 



8.5.9. Electronic switch (9) 

The basis of this circuit is an RS flip-flop circuit con- 
sisting of an integrated circuit lO 3 with outlets 08 and 
1 1 . These outlets keep open either the gate in lO 2 
with outlet during triggered operation, or the gate in 
lO 2 with outlet 08 when the time base runs freely. If 
the triggering signal for the time base arrives at suffi- 
ciently short time slots, then the RS flip-flop circuit re- 
mains in the state of higher voltage on outlet 08 and 
thus also the gate in 10 2 with outlet 1 1 remains open 
and the time base operates in the triggered mode. 



If the triggering signal does not arrive even after the 
predetermined time, then the timing circuit of the au- 
tomatic control (1 1 in the block diagram) issues a pul- 
se for inlet 1 3 of the RS flip-flop circuit; this circuit re- 
verses and opens the gate in 10 2 with outlet 08. 
Thus, the loop for controlling the integrator becomes 
completed and the sweep generator starts to operate 
quite freely at maximum repetition frequency. 



At the arrival of the triggering signal again 
a negative pulse issued by the AND circuit (12 in th( 
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puls na vstup 09 RS klopneho obvodu a vr^ti jej do 
puvodniho stavu, kdy zakladna opet pracuje jako 
spoustena. Pfi uvolneni tiacitka AUT je na vstup 09 
RS klopneho obvodu trvale pfivedena uroveh log. 0. 
Zakladna pak pri pfitomnosti signalu pracuje jako 
spoustena, bez signalu je v klidu. 



8.5.10. Obvod pro jednorazove 
spousteni (10) 

Samostatna tistena deska tohoto obvodu je umlstena 
V pfednl fi^sti zasuvne jednotky na tiacftkach S8.4 
a S8.5. Pfi stisknuti tiaditka S8.4 muze byt obvod od- 
blokovan impulsem z obvodu zadrze (8 v blokovem 
schematu), pfivedenym pres dolnofrekvencnl pro- 
pust R170, C170 na vstup integrovaneho obvodu. Po 
stisknuti tiacitka S8.5 se objevi na vystupu obvodu 
(vystup 8 V lO) jediny impuls, kterym je pfeklopen 
hradlovaci obvod (7 v blokovdm schematu). 



Je-li tiacitko S8.4 v uvolnSne poloze, je obvod zadrze 
prime propojen do hradlovaciho obvodu. 



8.5.11. Casovaci obvod 
automatiky (11) 

Obvod urcuje dobu od skondeni posledniho spouste- 
n^ho b6hu rozmitaciho prCibdhu do pfepnuti na volny 
beh. Casovaci clen je vytvofen z odporu R57 a kon- 
denzatoru Cl 4 a Cl 5. Impulsem, kterym je blokovan 
spousteci obvod, je soucasne pres invertor (vystup 8 
V 10 1 ) a diodu E36 vybijen casovaci 6len. Je-li doba 
mezi vybijecimi impulsy delsi nez Casova konstanta 
casovaciho clenu, vzroste napeti na kondenzatorech 
Cl 4 a Cl 5, nabijeci proud z odporu R57 otevfe pres 
diiodu E35 tranzistor E38. Multilvibrator, vytvofeny 
komplement^rnimi tranzistory E37 a E38, vyrabi na 



Hbiii MMnynbC, nocTynaromnii na exofl 09 xpurrepa 
RS, KOTopbiii nepexoflUT b npejKuee cocronHue, 
npn KOTopoM renepaTop paseepiKu paboraej 
B pe>KiiMe sanycKa. Rpn ocBo6o>K/^eHiiM KHonKM 
ABT. Ha Bxofl 09 xpMrrepa RS nocTOBHHO noflaer- 
cn ypoBOHb nor. 0. f enepaTop pasBepxKM b 3tom 
cnysae npw HanMHMM ctirHana paOoTaer 
B pe>KMMe aanycKa, a npn OTcyrcTBHM CHrnana He 
paboraeT. 

8.5.10. Cxewa oflHOKpajHoro 
sanycKa (10) 

CaMOCTOHTenbHaH nnara neMaiHoro MOHra>Ka 
3TOH cxeMbi pacnono>KeHa b nepe/!(HeH nacTH bu- 
/^BH>KHoro OnoKa na KHonKax S8.4 m S8.5. ripw 
Ha>KaTMM KHOnKM S8.4 MO>KeT ObITb CHBTa OnOKM- 
poBKa cxeMbi HMnynbcoM H3 cxeMbi 3aAep>KKH (8 
Ha OnoK-cxewe), no/^aBaeMbiM nepea (t>nnbTp 
HM>KHMX HacTOT R170, Cl 70 Ha Bxofl HHxerpanbHOM 
cxewbi. Rocne naxoTim na KHonKy S8.5 na Bbixo/^e 
cxeMbi (Bbixo,q 8 MHKpocxeMbi) noBBnneTcn e/(HH- 
CTBeHHWM MMnynbc, KOTopbiii onpoKHAbisaer b6h- 
TMnbHyio cxeMy (7 na 6noK-cxeMe). 

EcnH KHonKa S8.4 b CBoOoflHOM nonox<eHHM, to 
cxeMa 3aflep>KKii HenocpeflCTBenno coeflHnena 

C BeHTMHbHOH CXOMOM. 

8.5.11. CxeMa ynpaeneHun 
aetOMaTHKOti (11) 

CxeMa onpeflenner BpeMn ot OKOHnaHnn nocnefl- 
Hero sanymeHHoro npBMoro xo^a paaeepTKM flo 
MOMSHTa nepeKniOHeHHn b pe>KHM aBTOKoneOa- 
HHii. L|enoMKa BpeMenn oOpasoBana pesucropoM 
R57 H KOHAencaropaMki C14 m Cl 5. HMnynbC, ko- 
Topbiii 6noKnpyeT cxeMy sanycKa, OflHOBpeMeHHO 
Hepea MHBeprop (Bbixofl 8 b 10 1 ) m flMOfl E36 pa- 
apjoKaer i^enoHKy BpeMeHH. Ecnii epeMn MeM^y 
paapn/^HbiMH HMnynbcaMH Oonbuie nocTOBHHoii 
BpeMeHH bienoHKM, to HanproKOHMe na Konflenca- 
Topax C14 M C15 BoapacTaeT aapn/tHbiji tok, chm- 
MaeMbiM c peaMCTopa R57 OTnnpaeT TpanaMCTop 
E38 nepea E35. MynbTUBHOpaTop, coOpan- 

Hbivi Ha KOMnneMBHTapHbix TpanaMCTopax E37 



block diagram) reaches inlet 09 of the RS flip-flop cir- 
cuit and returns it into the original state when the time 
base operates again in the triggered mode. When the 
push-button “AUT.” is released, log. 0 is applied per- 
manently to inlet 09 of the RS flip-flop circuit. Then, 
when a signal is present, the time base operates in 
the triggered mode; when a signal is not present, the 
time base is idle. 



8.5.10. Circuit for one-shot 
triggering (10) 

The separate printed circuit board which forms this 
circuit is in the front part of the plug-in unit mounted 
on the push-buttons S8.4 and S8.5. When push-but- 
ton S8.4 is depressed, the circuit can be unblocked 
by a pulse from the retaining circuit (8 in the block di- 
agram), applied to the input of the integrated circuit 
via low-pass filter R170, Cl 70. After depressing 
push-button S8.5, one single pulse appears on the 
output of the circuit (outlet 8 of the integrated circuit) 
and reverses the gating circuit (7 in the block dia- 
gram). 

When push-button S8.4 is released, then the retai- 
ning circuit is connected directly to the gating circuit. 



8.5.11. Timing circuit of the 
automatic control (11) 

This circuit determines the time which has to elapse 
from the termination of the last triggered sweep wa- 
veform to switching over to free run. The timing ele- 
ment is formed by resistors R57 and capacitors Cl 4 
and Cl 5. The pulse which blocks the triggering circuit 
simultaneously discharges the timing element via the 
inverter in integrated circuit 10 1 with outlet 8 and the 
diode E36. If the time slot between the discharging 
pulses exceeds the time constant of the timing ele- 
ment, then the voltage on the capacitors Cl 4 and 
Cl 5 increases and the charging current of resistor 
R57 opens transistor E38 via diode E35. The multivi- 
brator, formed by complementary transistors E37 and 
E38, produces negative pulses on the collector of 
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kolektoru E38 zaporne impulsy. Jimi je obvod 
V elektronickem pfepinaci (9 v blokovem schematu) 
uveden do stavu, pfi kterem rozmitaci generator vol- 
ne bezi. 

Casovaci obvod automaliky mCize byt vyfazen z cin- 
nosti uvoln^nim tlacitka AUT. Pak jsou P^dem za- 
porneho zdroje pres R55 a E 34 casovac. kondenza^ 
torv C14 a C15 udrzovany trvale ve vybitem stavu. 
Zaroven je pres R54 elektronicky pfepinac trvale udr- 
zovan ve stavu pro spousteny provoz. 



8.5.12. Soucinovy obvod (12) 

Tento obvod urcuje okamzik pfepnuti z volneho behu 
rozmitaciho generatoru zpet na spousteny provoz po 
vyskytu prvniho spousteciho impulsu. 

Obvod tvofeny tranzistorem E31 a diodami E28, E29 
srovnava stav na vystupu elektronickeho ^epi^ 
pfi volnem behu rozmitaciho generatoru 
V 10 2) se stavem na pomocnem vystupu rK^ciho ze- 
silovafie (E7). Je-li fidici tunelova dioda E113 (ve 
spoustecim obvodu) ve stavu s nizsim '^ape*';"- f 
stavY na vstupech soucinoveho obvodu vzajemne in 
verzni a jeho vystupni napeti zustava na vyssi urovni. 

Doide-li po phchodu spou§t6ciho signalu k pfe- 
klopeni tunelove diody El 1 3 do stavu s ^ssim nape- 
tim^ pfestane impuls na pomocnem 
zesilovace byt inverzni k impulsu z vystupu elektro 
nickeho pfepinafee. Na vystupu soufiinoveho proudu 
otJevrSporny impuls ktery pfeklopi elektronicky 
SeSac do stavO pro spousteny provoz. Zpozdovac, 
6len LI slouzi k vyfovnani rozdilneho pruchoziho 
zpozd^ni signalu. 



M E38, Bbipa6aTbieaeT oTpngaienbHbie wMnynbCbi na 
KonneKTOpe E38. BnaroAapa MMnynbcaM Tpwr- 

rep RS aneKTpoHHoro KOMMyraTopa (9 na 6iiOK-cxe- 
we) nepeBOflMTca e cocTonnue, npn KoropoM renepa 
TOP pasaepTKM paboraeT e pe>KMMe aBTOKonebaHnw. 
CxeMa BpeMBHM aBTOMarnKn mojkst obub b - 
KBiOMeHa nyreM ocBo6ox<AeHMB khookm ABT. 

B 3 T 0 M cnynae b pesynbrare tokb 
^ aTeJ^bHoro HanpruKeHun. nporeKaioiAero nepea R55 
M E34, KOHAeHcaTopbi C14 m Cl 5 nocxoaHHO 
yAep>KMBaiOTCB b paapruKeHHOM coctobhmm. Oaho- 
BpeMeHHO Mepes R54 aneKxpoHHbiM xoMMyraTop no- 
CTOBHHO yAepjKMBaeTca b coctobhmm pe>KMMa sanyc- 
Ka. 

8.5.12. CxeMa nponsBeAenun (12) 

'^Ta cxeMa onpeAfinnet MOMeHT nepexoAa ot 

pe>KMMa aBTOKoneeaHMii renepaTopa 

paTHO B pe>KMM sanycKa nocne noaeneHUB nepeoro 

MMny/ibca aanycKa. nwnnax 

CxeMa, coepaHHaB na TpaHsnciope E31 ^ 

E28 E29 cpaBHMBaeT cocTonHne na BbixoA© aneK 
TpoHHoro KOMMyraTopa npn pextuMe 
renepaTopa paseepTKH (BbixoA 08 b 10 2) c coctob- 
HneM Ha BcnoMoraie/ibHOM BbixoAe ynpaejiflioiAero 

ycMnHTena (E7). Ecnw ynpaannwiAHM TyHHenbHbin 
nvioA E113 (b cxeMe sanycKa) naxoAHTcn b coctob 
HHM c 6ojiee hmskmm HanpruKeHMeM, to coctobhhb hb 
B xoAax cxeMbi npoMSBeAeHMB MHBepTnpoBaHbi APyr 
OTHOCMTenbHO APya ^ BbixoAHoe ®' 

Mbi cooTBeTCTByeT 6onee BbicoKOMy ypoBHio. Ecnn 
nocne nocTynneHnn cwrHana sanycKa MMeer Mecio 
TVHHeiibHOTO A-OA^ E1 13 » era ne- 
pexoA B cocTOHHMe c 6onee bwcokmm Hanp?»KeHMeM, 
TO MMnynbc na scnoMoraTenbHOM BbixoA© ynpaan- 
niomero ycMOMTenH y>Ke He nenneTcn HHeepTHpo- 
BaHHbiM OTHOCMTenbHO MMnynbca Ha ®^®^' 

TpoHHoro KOMMyraTopa. Ha BbixoAe cxeMbi npoMsee- 
AeHMH nonenneTcn oTpMgaTenbHbiM MMnynbC, koto- 
DbiM onpoKMAbiBaeT aneKTpoHHbiM KOMMyraTop 
B cocTonHMe pe>KMMa aanycKa. OneMOHT aaAepxocM 
LI cnyxcMT a^^a KOMneHcagMM pasHOCTM epeMen npo- 
xo>KfleHMfl CMmanoB. 



E38- these pulses set the RS flip-flop circuit in the 
electronic switch (9 in the block diagram) into the sta- 
te in which the sweep generator runs freely. 

The timing circuit of the automatic 
out of operation by releasing the push-button AUT 
Then, the timing capacitors Cl 4 and C15 are kept 
permanently in the discharged state by a supply of 
Negative current via R55 and E34. At the same time 
the electronic switch is kept permanently in the state 
for triggered operation via R54. 



8.5.12. AND circuit (12) 

This circuit determines the instant of switching-ove^^ 
of the sweep generator back to the triggered mode of| 
operation at the arrival of the first triggering pulse. 

The circuit formed by transistor E31 and diodes E28,. 
E29 compares the state on the output of the electro-* 
nic switch during free run of the sweep generalof 
(outlet 08 of 10 2) with the state on the auxiliary outpul 
of the control amplifier (E7). When the control tunne 
diode El 13 (in the triggering circuit) is in the state c» 
lower voltage, then the states on '^puts of he 
AND circuit are mutually inversed and the output voi 
tages of this circuit remain at the higher . 

When the tunnel diode El 1 3 reverses to the state o 
higher voltage after the arrival of the triggering signd 
then the pulse on the auxiliary output of the contro 
amplifier ceases to be opposite to the pulse from h 
output of the electronic switch. Then, a negativ 
pulse appears on the output of the AND circuit an 
reverses the electronic switch to the state for triggc 
red operation. The delay element LI serves for con 
pensating the difference between the transfer delaj^ 
of the signals. 
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8.5.13. Pomocne vystupni zesilovace 
(13, 14. 30) 

Zesilovace vystupnich impulsu slouzi k ziskani signa- 
lu pro pfepinani casovych zakladen kanalu vertikalni- 
ho zesilovaie a pro vnejsi konektory. Budici signal je 
odebiran z pomocneho vystupu fidiciho zesilovace 
(E7). Pres invertory s vystupem 04 a 06 v lO 1 je zis- 
kan impuls pro vnejsi konektory. Diody E41, E42 
a odpor R70 slouzi k ochrane pfed poskozenim vnej- 
sim napetim a zkralem. 



Proud pro svitici diodu je privaden pfed tranzistor 
E43, buzeny pres delic R66 a R67 z vystupu 06 hrad- 
la lO 3. Na vstup 04 tohoto hradia je privaden impuls 
z hradlovaciho klopneho obvodu, na vstup 05 z vy- 
stupu 1 2 invertoru v 10 1 . Je-li vystupni uroven hradia 
= 0, pak dioda sviti. V zakladne B je k ziskani impulsu 
pro vnejsi konektor pouzito invertoru s vystupem 06 
V 10 1 s ochranou diodami E39, E40 a odporem R75. 



8.5.14. Zpozdovaci obvod (28) 

Je tvofen symetrickym zesilovacem ve spolecnem 
pouzdfe El 26, Schmittovym klopnym obvodem 
z tranzistoru El 24, El 25 a zesilovacem impulsu 
E131. 

Na bazi leveho tranzistoru v El 26 je privaden pres 
R149 rozmitaci prubeh zakladny A, na bazi praveho 
tranzistoru srovnavaci stejnosmerne napeti, volitelne 
desetiot^ickoyym potenciometrem ,,ZPOZdEnI JEM- 
N£“. Dojde-li k okamzite shode napeti na obou ba- 
zich, pfeklopi Schmittuv klopny obvod do stavu s vys- 
sim napetim na kolektoru El 25. Takto vzniklym im- 
pulsem je pres derivacni clen 0111, R154 oteviran 



8.5.13. BcnoMorarenbHbie BbixoflHbie 
ycunuTenn (13, 14, 30) 

ycM/iMTenn BbixoflHbix MMny/ibcoB c/iy>KaT fljia no- 
nyHenun curHanoB KOMMyraitnn reHeparopoB pa- 
seepTKM KauanoB BepTtiKanbHoro ycupuTena 
M flnn BHeujHMx pa 3 i>eMOB. CMman B 036 y>K/teHiie 
CHUMaerca co BcnoMorarenbHoro Bbixo/ta ynpae- 
rmrootero ycuriMTena (E7). Hepe 3 HHeepropbi c bw- 
xoflOM 04 M 06 b lO 1 no/iyMaercB nMny/ibc flna 
BH 6 UJHMX rH63fl. fluOflbl E41, E42 M R70 c/iy>KaT 
flna 3amnTbi ot Bbixofla H3 crpoe b peaynbrare 
noflaHM BweiuHero Hanpa>KeHMB n npM kopotkom 
aaMbiKauMM. 

Tok fl/ia cserofluofla noflaerca nepea xpaHancTop 
E43, B036y>KflaeMbiM curnanoM c flenurena R66 
n R67, nuxaeMoro or Bbixo/ta 06 BeHTuxm lO 3. Ha 
Bxofl 04 3Toro BeHTuna noflaerca nunyribc Beu- 
TunbHoro rpMrrepa, na Bxofl 05 c Bbixofla 12 mh- 
Bepropa b 10 1. Ec/in Bbixo^HoPi ypoBenb BeHTtma 
paBSH Hy/ito, TO fluofl ropiiT. B renepaTope pa- 
aeepTKM B fljia no/iyneHiia HMny/ibca, no/taaaeMO- 
ro Ha BHeujHee rneaflo, McnonbsoBaH MHaeprop 
c Bbixo/taMH 06 lO 1 c sautuTOH flMOflawM E39, E40 
M conpoTMBneHMeM R75. 



8.5.14. CxeMa aaAep>KKH (28) 

0h 3 oOpaaoBaHa CHMMexpHSHbiM ycMriMTeneM 
B oOmew Kopnyce El 26, xpiirrepoM UJMMxxa, co- 
OpaHHbiM Ha xpanaMCxopax El 24, E125, m ycM/iMxe- 
new HMny/ibcoB E131. 

Ha 6aay neaoro xpanaMcxopa El 26 noflaexca 
nepea R149 CHman paaaepxKH renepaxopa A, na 
6aay npaeoro xpaHancxopa noflaexca nocxoaHHoe 
Hanpa>KeHne cpaBHenna, ycxanoBneHHoe c no- 
MoatbK) noxenqiiOMexpa na 10 oOopoxoB «3A- 
flEP>KKA TOHHO». B MOMenx cooxBexcxBMa na- 
npajKOHMi^ Ha o6enx 6aaax onpoKMflbiBaexca xpMr- 
rep LUMMTxa n na KO/ineKxope El 25 MMeex Mecxo 
noBbitueHHoe Hanpaxcenne. B peaynbxaxe bo- 
3HHKUierO MMnyjibca nepea /ti^cbcbepeHitapyioufyK) 
penoMKy cm, R154 oxnupaexca xpaHaiicxop 



8.5.13. Auxiliary output amplifiers 
(13, 14,30) 

The amplifiers of the output pulses serve for the pro- 
duction of signals for switching-over the time bases of 
the vertical amplifier channels and for supplying the 
external connectors. The driving signal is drawn from 
the auxiliary output of the control amplifier (E7). The 
pulse for the external connectors is obtained over the 
inverter in integrated circuit lO 1 with outlets 04 and 
06. The diodes E41, E42 and the resistor R70 serve 
for protecting the oscilloscope against damage by an 
external voltage or short circuit. 

The current for the LED is obtained via transistor E43 
which is driven by the outlet 06 of the gate 10 3 via di- 
vider R66, R67; to intlet 04 of this gate a pulse is ap- 
plied from the gating flip-flop circuit, and to its inlet 05 
from outlet 1 2 of the inverter in lO 1 . When the output 
level of this gate is zero, then the LED is alight. The 
inverter in lO 1 with outlet 06, and the protective dio- 
des E39, E40 and the resistor R75, serve in time base 
B for producing the pulse for the external connector. 



8.5.14. Delay circuit (28) 

This circuit is formed by a symmetrical amplifier 
El 26, the two units of which are in common sleeve, 
a Schmitt-type flip-flop circuit formed by the transis- 
tors E124, E125, and a pulse amplifier E131 . 

To the base of the left-hand transistor in El 26 is ap- 
plied the sweep waveform of time base A via R149, 
and to the base of the right-hand transistor is applied 
a DC voltage for comparison, which can be selected 
by means of the ten-turn potentiometer “DELAY FI- 
NE”. When coincidence of the two voltages on the 
bases takes place, then the Schmitt flip-flop circuit 
reverses to the state of higher voltage on the collector 
of El 25. The pulse thus created opens transistor 
El 31 via the differentiating element Cl 1 1 , R1 54. The 
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tranzistor E131 . Impulsem z jeho kolektoru je pfekla- 
pen hradlovaci obvod zakladny B. 

Je-li pfepinac rychlosti zakladny B v poloze VYP., je 
stejnosm6rnym napetim z vystupu integratoru 
B pres R1 58 trvale otevfen E1 29 a tim zcela uzavren 
symetricky zesilovac. Zakladna B zustane zabloko- 
vana. 



8515. Elektronicky prepinad funkci 
(16) 

Zapojeni elektronickeho prepinafie, ovladan^ho tla- 
citky S8.1 az 3 umoznuje volit tfi kombinace propojeni 
vystupu rozmitacich prubehu a pfisvetloyacich ijjipul- 
sCi obou z^kladen se vstupy horizontalniho a prisvet- 
lovaciho zesilovace. 



Poloha A: Na vstup horizontalniho psilovace je pres 
E5 pfipojen vystup rozmitaciho prCibehu zakladny A 
a na vstup pfisvetlovaciho zesilova6e pfes El 6 vy- 
stup pfisvetlovaciho impulsu zakladny A. 

Je-li V provozu i zakladna B, pficita se k amplitude 
pfisvetlovaciho impulsu A pfes El 8 i cast amplitudy 
pfisvetlovaciho impulsu B, nastavena omezovacem 
tvofenym delicem R27, R28 a diodou El 5. 

Poloha ALT: Na vstup horizontalniho zesilovace jsou 
stfidave propojovany vystupy pilovych prCibShu obou 
zakladen. Spinaci tranzistory E5 a E9 pfipoji na vstup 
horizontalniho zesilova6e pilovy prubeh vzdy jedne 
zakladny. 

Na vstup pfisvetlovaciho zesilovace je pfiveden vy- 
stup pfisvetlovaciho impulsu odpovidajici zakladny 
otevfenim jednoho z tranzistoru E16 nebo El 8. 

Pruchod zastavovaciho impulsu ze zakladny B od z^- 
kladny A je blokovan. 



El 31. l/lMoynbcoM, CHUMaewbiM c ero KonneKTopa, 
onpoKMflbiBaeTca eeHTunbHafl cxewa renepaTopa 
paaeepTKM B. 

Ecnn nepeKmoMaxerib CKopocrei?! renepaTopa pa- 
seepTKM B M no/io>KeHMM BblKfl., to b pesynbrare 
nocTOflHHoro Hanpn>KeHiia, CHMMaeMoro c Bbixofla 
MHTerpaxopa B Mepea R158, nocxoaHHO oxnepx 
E129 M B peaynbxaxe axoro aanepx cuMMexpuHHbiM 
ycMJiMxenb. renepaxop paaeepxKn B ocxaexca aa- 

bnOKHpOBBHHblM. 

8.5.15. 3neKxpoHHbiM nepeKriK)Haxenb 
pe>KMMOB paboxbi (16) 

Cxewa 3 /ieKxpoHHoro nepeK/iKJHaxe/m, ynpaenne- 
Moro KHOnKaWM S8.1— 3, A®®''' B 03 MO)KHOCXb Bbl- 
6paxb OAny xpex KOMbHHapnii npoK/itOHeHna 
BbixoAOB cumanoB paaeepxKn n nMnynbcoB noA- 
caexKM o6omx renepaxopoB co BxoAaMU ycmin- 
xena ropnaoHxanbHoro oxKnoHeHun m ycuniixenfl 
noAceexKM. 

nonwKeHne A: na bxoa ropnaoHxa/ibHoro ycunn- 
xejia nepea E5 noAa®Tcn BbixoAnoi^ curHan pa- 
aeepxKM renepaxopa A n na bxoa ycunuxenn noA- 
CBexKM Mepea El 6 noAa®TCJi BbixoAHOti nMnyribC 
noACBQTKM renepaxopa paaeepxKH A. 

Ecnn pa6oxex m renepaxop paaeepxKM B, xo k aw- 
nnMxyA® nMnynbca noACBexKn A nepea El 8 npn- 
baBnaexcfl m Hacxb awnnuxyAbi Miwnyribca noA- 
ceexKM B, ycxaHOBneHHaa orpaHnnuxeneM, co- 
6paHHbiM Ha Aeniixene R27, R28 m p/AOf\e El 5. 
Rono)KeHMe A/IT.: na bxoa ycMnnxe/iB ropwaoH- 
xanbHoro oxKjioHeHMB nonepeMeHHO noA- 
KfiiOHaioxcB BwxoAbi nnnoo6paaHbix CMXHanoB 
o6omx renepaxopoB paaBepxKM. Kn»OMeBbie xpan- 
aMCXopbi E5 M E9 noAKnionarax ko BXOAy ropnaoH- 
xanbHoro ycmiHxena nnnoo6paaHbiM CMrHan oaho- 
ro na reHepaxopoB paaeepxKM. Ha bxoa ycMnMxenn 
noACBexKM noAaeTca BwxoAHOft MMny/ibC noA* 

CBexKM cooxBexcxBytomero reHepaxopa paaBepx- 
KM B peaynbxaxe oxnMpaHMB oahoxo Ma xpaHaMcxo- 
poB El 6 MOM El 8. npoxojKABHMe Mwnynbca ocxa- 
HOBKM OX reHepaxopa paaeepxKM B k renepaxopy 
paaeepxKM A aa6noKMpoeaHO. 



gating circuit in time base B is reversed by a puls> 
from the collector of this transistor. 

When the speed selector of time base B is set to thf 
position “OFF”, then the DC voltage from the outptt 
of the integrator (B) keeps El 29 permanently op« 
via R158 and thus the symmetrical amplifier fully cb 
sed. Consequently, time base B remains blocked. 



8.5.15. Electronic function selector 
switch (16) 

The design of this electronic switch, which is control 
led by means of the push-buttons S8.1 to S8.3. en» 
bles the selection of three combinations of the swe« 
waveform outputs and brightness modulating puls^ 
for the two time bases, and the inputs of the horizocl 
tal and brightness modulating amplifier. 

Setting “A” - The output of the sweep waveform of i 
me base A is applied to the input of the horizontal ara 
plifier via E5. The output of the brightness modulatinj 
pulse of time base A is connected to the input of thl 
brigthness modulating amplifier via El 6. 

When also time base B is operative, then to the atn 
plitude of the modulating pulse A is added, via E1J 
also a part of the amplitude of the modulating pulse | 
set by a limiter formed by the divider R27, R28 a* 
the diode El 5. 

Setting “ALT.” - The outputs of the sawtooth wa>^ 
forms of the two time bases are connected to the « 
put of the horizontal amplifier alternately. The swita 
ing transistors E5 and E9 connect the sawtooth w 
veform of one of the time bases at a time to the inpi 
of the horizontal amplifier. - 

The output of the brightness modulating pulse of tn 
appropriate time base is connected to the input of W 
brightness modulating amplifier by one of the tranaf 
tors El 6, El 8 opening. ^ 

The passing of the stopping pulse from time ba^ 
B into time base A is blocked. 
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Zaroven s pfepnutim na zakladnu B je impulsem z vy- 
stupu 1 1 10 1 pres R11 rozvazen vertikalni zesilovac. 



Poioha B: Na vstupy horizontalniho (pres E9) i pfi- 
svetlovaciho zesilovace (pres El 8) jsou pfivedeny 
vystupy pouze zakladny B. Pruchod zastavovaciho 
impulsu ze zakladny B do A je otevfen. 



Provoz XY: Pfi tomto rezimu je na vstup horizont^lni- 
ho zesilovace pfivaden signal z vnitfni cesty synchro- 
nizacniho signalu pres zesilovac 36 a otevfeny spina- 
ci tranzistor E13. Vsechny signaly k ovladanl spina- 
cich tranzistoru jsou zpracovany log. siti tvofenou lO 
1 a lO 2. 



9. POKYNY PRO 0DR2BU 

9.1 . Udrzba po kazdych 250 az 300 hod. provozu 
nebo 1 roce 

Phstroj nevyzaduje zvlastni peel. Doporucujeme pro- 
hlednout cely phstroj, jednotlive casti ocistit suchym 
st§tcem od prachu, zejmena dotykove cast! pfepina- 
cu. K dokonal6mu ocisteni dotykovych ploch je moz- 
ne pouzit technickeho benzinu. Omak na slinitku cis- 
time vihkym hadhkem a mydiem nebo univerzalnim 
saponatovym prostfedkem. CistenI se nesmi prova- 
det silnym tiakem nebo tfenfm, nebot by se mohl 
smazat napis na stitku. K cisteni nepouzivejte roz- 
poustedla. 



Omak na hlinikovych nelakovanych fiastech Ize nejle- 
pe vycistit mekkou kancelafskou gumou. 



OflHOBpeweHHO c nepeKntoMeHneM na reHeparop 
pasBepxKM B nMnyjibcoM c Bbixofla 1 1 lO 1 nepes 
R11 pasbanaHCupoBaH ycumiTenb BepxnKanbHoro 
OXKnOHeHMB. 

DonojKeHMe B: na Bxoflbi ycn/inxe/iH ropusoHxanb- 
Horo oxKnoHeHMB (nepes E9) m ycunuxena nofl- 
CBexKM (Mepes El 8) noflaroxen BbixoAHbie cumann 
xonbKO ox renepaxopa B. npoxojKfleHne MMnyribca 
ocxaHOBKM ox roHepaxopa B k renepaxopy A cyme- 
cxByex. 

Pe>KMM XY; B axoM pe>KMMe na bxoa ycunuxena ro- 
pusoHxa/ibHoro oxK/iOHeHUH noflaexcB CMruan ox 
BHyxpeHHero xpaKxa cnHxp. curnana nepes ycunn- 
xenb 36 m oxnepxbiPi KmoneBOM xpawaMcxop El 3. 
Bee CMmanbi, npeflHasHaMeHHbie ynpaBneHna 

KntOMeBbIMM xpaHSMCxopaMM, 06pa6aXblBaK3XCB 

nornMecKOM cexbio, coSpaHOii na 10 1 m IO 2. 



9. YKA3AHMR RO YXOAV 3A RPMBOPOM 

9.1. Yxoa, ocyiAecxB/ineMbiM sepes 250—300 
MacoB 3KcnjiyaxaAMM m/im oamh paa b roA 

npn6op He Hy>KAaeTCfl b oco6om yxoA©. PeKOwen- 
AyexcB Becb npn6op ocMOxpexb, oxAentHbie nac- 
XM OSMCXMXb cyxoi^ KMCXbK) OX nblJIH, OC06eHHO 
KOHxaKXHbie HaexH nepetenronaxenefi. flna na- 
AO>KHOH HHCXKM KOHXaKXHbIX nOBBpXHOCXeM 

MOxcHO npHMeHBXb xexHMMecKMM 6eH3MH. OxneMax- 
KH nanbAOB na aKpane cneAyex OHncxMXb 
BnajKHOM xpnnKOi^ m MbinoM non yHHBepca/ibHbiM 
MoioiAMM cpeACXBOM. npM HMCXK6 H6 c/ieflyeT npii- 
MBHBXb HpeswepHoe AaeneHHe mhh xpeHiie bo m3- 
OexcaHHB cxHpaHMB HaAnMceii na naHenM. flnn 
HHCXKM He cneAyex npMweHBXb pa36aBMxenM. 
OxnenaxKH Ha amoMHHHesbix nenaKHpoBaHHUx 
nacxBx nynuje Bcero ycxpanaioxcB c noMOiAbio 
MBrKoro KaHLiennpcKoro nacxMKa. 



At the same time, at switching-over to time base B, 
the vertical amplifier is unbalanced by a pulse taken 
from the outlet 11 of IO 1 via R1 1 . 

Setting “B” — To the inputs of the horizontal amplifier 
and of the brightness modulating amplifier (via E9 
and El 8 respectively), only the outputs from time 
base B are applied. The passing of the stopping pulse 
from time base B into time base A is open. 

Setting “X— Y” — In this mode, the input of the hori- 
zontal amplifier obtains a signal from the internal syn- 
chronizing signal path via the amplifier (36 in the 
block diagram), and the open switching transistor 
El 3. All the signals for actuating all the switching 
transistors are controlled by the logic network formed 
by the integrated circuit 10 1 and IO 2. 



9. INSTRUCTIONS FOR MAINTENANCE 

9.1 . Maitenance after every 250 to 300 hours of 
operation, or after one year of use 

The BM 566A oscilloscope does not require any spe- 
cial care. However, it is recommended to inspect the 
whole instrument and to clean dust from its individual 
parts with a dry soft paint brush paying special atten- 
tion to the contacts of the selectors and switches. Pe- 
trol can be used for thorough cleaning of the contact 
surfaces. Finger marks on the CRT screen and on the 
panel can be removed best by using a soft cloth mo- 
istened in soapy water or in a mild detergent. Clea- 
ning must not be carried out by applying pressure or 
by rubbing, as the markings on the panel could be da- 
maged. Solvents must not be used for cleaning! 
Finger marks on any of the aluminium parts which are 
not lacquered can be cleaned off easily with a soft 
rubber. 
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Pfed pocatkem kontroly nebo nastaveni obvodu po- 
nechte pfistroj asi 20 minut pfi referencni teplote 
(+23 C) V provozu. 

Pfi teto pr^ci dbejte vsech pfedpisu pro praci na zari- 
zenich pod napetim. 



9.2. Pouzlt6 mfefici pfistroje 

Pro kontrolu spravnosti nastaveni pfistroje je tfeba 
pouzit pfistroju, jejichz vlastnosti vyhovuji dale uve- 
denym pozadavkum; 

Vf generator sinusovych prCibehu (1 MHz az 1 20 MHz 
se stalou amplitudou) 0,5 Vef. 

Digitaini vollmetr 10 mV az 200 V ±0,5 % (napf. 
BM533) 

Osciloskop njinimalne 0 az 90 MHz (napr. BM 564) 

Zdroj pfesneho kmitoctu (1, 10, 100 Hz; 1, 10, 100 
kHz; 1,10 MHz ±0,5%). _ 

Generator obdelnikovych impulsu s nabeznou nra- 
nou lepsi nez 1 ns s sifkou asi 10 //s a amplitu- 
dou asi 100 mV a vystupni impedanci 50 Q 



Nf sinusovy generator 20 Hz az 1 MHz 
Milivoltmetr 10 Hz - 10 MHz (napf. BM 512) 

Staticky voltmetr SLL — do 1 5 kV ±0,2 % 

SS voltmetr (vstupni odpor > 1 MQ, 1 V - 300 V) 
Mefici pfistroj DU20 

9.3. Kontrola a nastaveni stabilizovanych zdrojO 
nizkych napdti 

Pfi kontrole zdrojCi nizkeho napeti Ize postupoyat n^- 
sledovne: Kontrolovat zdroj +12 V pomoci digi- 



riepefl HananoM KOHTponn nnn pery/inpoBKn cxeM 
nporpeTb npnbop b reMeHne npn6n. 20 mmh npn 
HopwaobHOM xeMnepaxype (+23 "C). 

npM paOoxe cneAyeT coOnHDAaTb Bce npaBuna 
xexHMKH OesonacHOCXM npn pa 6 oxe c annapaxy- 
poM noA Hanpa>KeHMeM. 



9.2. HcnonbsyeMbie MSMepMTenbHbie npMbopw 

flnn KOHxponn npaBunbHOCxn ycxanoBKH npiiOopa 

HeoCxoAUMO nonbSOBaxbcn npubopawn, napaMex- 

pbi Koxopbix vAOBnexBOxnKJx HH>Ke npnaeAeHHbiM 

xpeboBaHnaM! 

renepaxop BM cnHycoMAanbHoro curHana (1 MPp 
— 1 20 MPa c nocxonHHOii awnnuryAOM); 

0,5 B acjjctj. 

14iict)poBOiii BonbXMexp 1 0 mB — 220 B ±0,5 % 
(Hanp. BM 533). 

OcAMnnocKon c nonocoii nponycKaHna ne Menee 
0—90 MPa (Hanp. BM 564). 

HCTOHHHK XOMHOM MaCXOXbl (1, 10, 100 Pa. t. '0. 
100 kPa, 1. 10 MPa ±0,5 %). 

PeHepaxop npnMoyronbHbix nMnynbCOB c AHme/ib- 
HocxbK) nepeAHero cjjpoHxa He 6onee 1 hc 
c Ab'^TenbHOCTbK) MMnynbca npn6n. 10 mkc 
M paswaxoM npn6n. 100 mB npw bbixoahom co- 
npoTHBneHHM 50 Om. 

PeHepaxop cMHycoMAanbHoro curnana HM 
20 Pa — 1 MPa- 

MHnnuBonbXMexp 1 0 Pa ~ 10 MP a (nanp. 

BM 512). 

CxaxMHecKMM Bonbxwexp a° 1 5 kB ±0,2 /o 
(Hanp. SLL). 

Bonbxwexp nocxoHHHoro xoxa (exoAHoe conpoxH- 
Bfienne > 1 MOm, IB — 300 B). 

UI.-4MeDiixe/ibHbii^ npMOop DU 20. 



9.3. KoHxponb m perynwpoBKa CTa6MnM3iipo- 
BaHHblX MCTOMHMKOB HM3KOrO H8npfl)KeHMfl 

Plpn KOHxpone mctohhmkob HMSkoro HanpaxceHHH 
MO)KHO nocxynaxb cneAyioiAHM oOpaaow: KOHxpo- 
JlMpOBaXb HCXOMHHK +12 B C nOMOlAbK) AH4)pOBOrO 



Before checking the performance of the instrume* 
or before its repair and readjustment, it must be 
switched on for approximately 20 minutes at the reft 
rence temperature (+23 C). When carrying out wo 
on the oscilloscope, all the safety measures concfl 
ning instruments operating with high voltages mil 
be adhered to. 

9.2. Measuring instruments employed 

For checking the correctness of the adjustment of rt 
oscilloscope, it is necessary to employ instrument 
which have the properties given below: 

RF sinusoidal waveform generator of 1 MHz 
1 20 MHz frequency range and of 0.5 V RMS os 
put voltage of constant amplitude. 

Digital voltmeter of 10 mV to 200 V range afe 
±0.5 % accuracy (e.g. BM 533). 

Oscilloscope of at least 0 to 90 MHz frequency ran 
(e.g. BM 564). 

Precision frequency generator of 1 , 1 0, 1 00 Hz, 1 , 1 
100 kHz, 1, 10 MHz, and of ±0.5 % accuracy. 
Square-wave generator with rising edge better th 
1 ns, pulse duration approximately 10 //s, am( 
tude approximately 100 mV, output impedan 
50 Q. 

AF sinusoidal waveform generator of 20 Hz to 1 M| 
frequency range. t 

RF millivoltmeter of 1 0 Hz to 1 0 MHz frequency rai* 
(e.g. BM 512). 

Static voltmetr of up to 15 kV measuring range 4 
±0.2 % accuracy (e.g. SSL). 

DC voltmeter of > 1 MQ input resistance and 1 V 
300 V range. 

Universal test meter DU 20. 

9.3. Checking and adjustment of the stabilized 
LV supplies 

The procedure for checking the correctness of opa 
tion of the built-in LV supplies is as follows: First d 
the +1 2 V supply has to be checked by means of 
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talniho voltmetru (DVM); pfipadne dostavit potencio- 
metrem R70. 

Kontrolovat ostatni stabilizovana napeti (+80 V, 
—12 V, +5 V, +48 V), ktera jsou dana presnosti od- 
porovych delicti a jsou v presnosti ±2 %. 



BonbTMerpa b cnynae neoOxoflUMOCTu npoMaeec- 
TM ycTBHOBKy noTeHMMOMerpoM R70. 
KoHTponupoBaTb ocxanbHbie CTaOnnnanpoBaHHbie 
HanpBJKeHMH (+80 B, —12 B, +5 B, +48 B), koto- 
pbie onpeflennioTCB roMnocTbK) fleneHufi conporn- 
BneHMB, cocxaBnatomeM +2 %. 



digital voltmeter and, if necessary, readjusted by 
means of potentiometer R70. 

Then, the other supplies of the stabilized voltages of 
+80 V, —1 2 V, +5 V and +48 V, which depend on the 
precision of the resistive dividers, have to be 
checked. Their accuracy must be +2 %. 



Xabulka 1 



u 

stab. 


1 jme- 
novlte 
(mA) 


Vystupni 

zvln^ni 

(mV) 


Uo jme- 
novite 
(V) 


Zvineni 

Uo 

(V§§) 


! pojistek 
(mA) 


-4 80 V 


212 


< 12 


110 


1,6 


270 


4-12 V 


575 ' 


< 10 


20,0 


1 


1400 


-12V 


710 


< 12 


21,0 


1,6 


850 


4- 5V 


160 i 


< 10 


9,0 


0,9 


350 


-I 48V ! 


260 


< 8 


68 


1.2 


385 



Poznamka: 

Stabilita napeti 0,1 % pfi koliscini sifoveho napeti 
0 ±1 0 %. Provest kontrolu stability. 



Xa6/iML(a 1 



(-^cta6. 


(mA) 


Hanpq- 

>KeHne 

nynbca- 

(mB) 


U„ HOM. 

(B) 


Hanpji- 

>KeHne 

u. 

(pasMax) 

nyribcai^MM 


Inpo/^oxp. 

(mA) 


+80 B 


212 


< 12 


110 


1,6 


270 


+12 B 


575 


< 10 


20.0 


1 


1400 


-12 B 


710 


< 12 


21,0 


1.6 


850 


+ 5B 


160 


<10 


9,0 


0.9 


350 


+48 B 


260 


< 8 


68 


1,2 


385 



npuMenaHMe: 

KoacjjcjDuqMeHX cxa6nnM3aL(MM 0,1 % npn naMeue- 
HMM Hanpn>KeHMn cexn na ±10 %. OcymecxBuxb 
KOHXponb CXaOunbHOCXM. 



Table 1 



V.oo 


Rated I 
(mA) 


Output 

ripple 

(mV) 


Rated V 
(no-load) 
(V) 


No-load 

ripple 

(V.p) 


Over- 

current 

protec- 

tion 

(mA) 


+80 V 


212 


< 12 


110 


1.6 


270 


+12 V 


575 


< 10 


20.0 


1 


1400 


-12 V 


710 


<12 


21.0 


1.6 


850 


+ 5V 


160 


< 10 


9.0 


0.9 


350 


4-48 V 


260 


< 8 


68 


1.2 


385 



Nole: 

Voltage stability 0.1 % at ±1 0 % mains voltage fluctu- 
ations. Check the stability. 



9.4. Kontrola a nastaveni zdroje vysokeho napeti 

Pfi kontrole zdroje vysokeho napeti je dulezite, aby 
byl osciloskop v provozu asi 20 min. a tudiz tepelne 
ustalen. 

Kontrolu provest v techto bodech: 

U201 = -1 950 V ±1 % , U203 = +1 2 kV ±3 % , 

U, = 6,3V±5% 

regulovatelne 

U220 = -1 980 V az -2050 V. 

Dale je tfeba kontrolovat prub§h nap6ti vykonove- 
ho oscilatoru na kolektoru E200. Kontrolovane 



9.4. KOHXpOnb H yCXailOBKa MCTOHHMKa BblCO- 
Koro HanpfUKeHMB 

Rpn KOHxpone ncxosHUKa BwcoKoro Hanpn>KeHfl 
Ba>KHO, MxoObi ocLtunnocKon paboxan He Menee 20 
MMHyx M, cnefloeaxe/ibHO, ero xeMnepaxypa bbina 

yCXaHOBMBUieHCH. 

KOHXponb ocymecxBiixb s cneflyiounHx xoHKax: 

U201 = -1 950 B ±1 %, U203 = +1 2 kB ±3 %, 

U, = 6,3B±5% 

c B03MO)KHOcxbK) perynMpoBKH 

U220 = -1 980 V -2050 B. 

Aanee Heo6xo,qMMO KOHxponupoBaxb <t>opMy na- 
npn>KeHiiB MOiMHoro aBxorenepaxopa na KonneK- 
xope E200. KoHxponwpyeMoe Hanpn>KeHiie flon>K- 



9.4. Checking and adjustment of the HV supply 

When the high-voltage supply is being checked, it is 
essential for the oscilloscope to have been in opera- 
tion for approximately 20 minutes to ensure its ther- 
mal stabilization. 

The test has to be carried out at the following points; 

Uzoi = -1 950 V ±1 % , U203 ^ +1 2 kV ±3 % , 

U, = 6.3V±5% 

controllable 

U202 1980 V to -2050 V. 

Further, it is necessary to check the waveform of the 
power oscillator on the collector of E200. The voltage 
should be of sinusoidal waveform of approximately 







napeti ma byt sinusove s maximalnim zkreslenim asi 
Zkrlsteni^oscilaeniho napeti parazitnimi 

Typickfl hodnotB U0_E I » _ noiistkB 

na /?tranzistoru). V pf pade zkratu C-E sti po)isxKd 
umislena na desce zesilovace „Z 

a zesilovace regulacni smycky. 



9.5. NastavenI vertikalniho zesilovace (Y) 

V dusledku zmeny 

urcit6 dob§ provost dostaveni nekterych oviadacic 
prvku zesilovace. 



9.5.1. Nastaveni citlivosti a 
ssvyvazeni 



HO 6b.Tb cMHyconAanbHbiM c waKCHwanbHbiM KHU 

Erarnl^carHiifafTOraHepaTopa aaMexHa, a«- 

fiooL TO HeoexoflMMO cHanana ycxaHOBUTb no- 

Te'„Mai»eTp B154 "^“^"^ryc^roaPTa 

rVIo.’ CniJ^HO SHaneHMe Ub-e coc- 

Taenae-r'l 4-1.8 B (cunbHO aasucuT or Koa^t^w- 

ri%°atxbVar 

P?40-F1A ycTaHOBneHHb.ii hb nnaxe yc^xnuTenfl 
«Z» M ycunuTena nernu perynupoBaHns. 

9.5. PeryuMpoBKa ycMnuTenn eepTMKanbHoro 

oTK/ioHemw (Y) 

B oesv/ibTaTe usMeHeHMB napawerpoB AST^eiH 
hooIxoaSmo nocne onpeAeneHHoro BpeMeni. npo- 
Hsaecxi? ycraHOBKy neKOTopbix a/ieweHTOB ynpa- 
BJieHUR ycnjinTen«. 

951 yciaHOBKa HyBCTBMTenbHocTU 

reanancupoBKanonocTOBH- 

Howy TOKy 



maximum 10 % distortion at approximately 22 kHl 
iS^distortion of the oscillating ^oWage caused^ 



Vvstupni zdifku kalibratoru 40 mV propojjme kabelem 
kan^lu A nastavime do techto poloh. 

g'nSoTS.fR^'^afflmafd 

lohy „KAL“. 

Potenciometrem vertikalniho posuvu 



Bwxoahom aaJKMM Kami 6 paTopa 40 mB 
HUTb KabeneM co bxoahwm ^^esAOM FE Bxoahom 
nenMTenb S2 nepeBecTM b nono>KeHiie 0,01 B , 
SIJSSllpSpb'cKopoCTP paaaepT^ 

A Q"i 1 npnPBGCTM B nOilO)K©HMG 1 MKC/flGJl* P 
padoTu S4.1 aapaa^™ a "»■ 
TO*eH«e A aneMeHTM ynpaajieHan Kanana A yc 

xaHOBMTb b cpeAywiAMe nono>KeHM^^ ^ 

nepeKhtOHarenb BXOAa SI .1 a T “ 

noTeHAMOMerp nnasHOM 'J^eHMe 

R36 ycTaHOBMTb b npaeoe Kpanne 

noreHAMOMerpOM BepXMK^bHOrO 
vcxaHOBMXb ocAM/inorpaMMy no puc 

^Koana Ecnn paswep ocAunnorpaMMbi no b®P™ 
Ka/iM He paeeH 40 - mm, xo ero cneAVeT 
c^oMoi oxBepxKH noxeHAHOMexpoM ycxaHOB- 
KP ^oT^epbHocTp R37, pacnopo*eHH.pM pa 



spurious oeaxs oau ^ 

of the potentiometer ^^®7Jn ’ a tvoicat vaM 

madiusted with potentiometer R140. A typical 
nHhe vdtaqe between the base and emitter is 1.4 
? 8 V (depending greatly on the P of the transistor^ 

in iha casa of^a 

le; SiTsVou” d on the hoard o( the Z-amp« 
and control loop. 



9.5. Adjustment of the amplifiers 

Natural aoeinq of components and the conseque 
S infhe parameter o. the ampliliers oaceas. 
te readjustment of their controls. 



951. Adjustment of the sensitivity 

and DC balancing 

THdy oiitn.it socket “40 mV” of the calibrator hastoj 
S.?SSd tSdilhe input connecto, Ft by mM 
Of a screened cable. The input attenuator S2 has 
ta sff to Ihl position “0.01 V/div.“. the speed ^ 

tor S1 1 of time base A to '*^® P®®'^'®.®!.^'^^ o 
me functin selector S4.1 '® posrtion A ; The d 
trols of channel A have to be set as follows. 



The input selector S1.1 to the position 

the Dotentiometer R36 for continuous amplified 

SSttrTto IB extreme clockwise position, mat 

^'iriiaae on the CRT screen has to be set to 
bottom line of the graticule by means 
S potentiometer R38. If the height of the ima^ 
not 40 mm then the potentiometer R37 for sen^ 
Sd u^S has to be adjusted with a screwdd 
Then the switch SI .2 has to be changed-over to 
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pfepinac S1 .2 do polohy „0“ a zjistime, zda pfi pfepi- 
nani delice nedochazi k posuvu stopy na stinitku. Ne- 
zadouci'mu posuvu zamezime dostavenim potencio- 
metru'vyrovnani nuly R35. 

Funkcni pfepinac S4.1 pfepneme do polohy B a pro- 
vedeme pfipadna dostaveni citlivosti kanalu B do- 
stavnym prvkem R137 a vyrovnani nuly prvkem 
R135. 



9.5.2. Kontrola kompenzace 
vslupnich delicu 

Vystupni zdirku kalibratoru 40 mV propojime kabelem 
se vstupnim konektorem F1 . Deli6 S2 pfepneme do 
polohy 0,01 V/dil, rychlost fiasove z^kladny pfepne- 
me do polohy 1 ms/dil. Funk6ni pfepinac do polohy A. 
pfepinac vstupu S1.1 do polohy „ss“. Pfipadny pfe- 
kmit nebo zaobleni obdelniku dostavime kondenzato- 
rem C4. Delic S2 pfepneme do polohy 0,1 V/cm, pro- 
pojime zdifku kalibratoru 400 mV -a pfipadne dosta- 
veni provedeme kondenzatorem C6. Delic S2 pfe- 
pneme do polohy 1 V/cm, propojime zdifku kalibrato- 
ru 4 V a dostaveni provedeme kondenzatorem C5. 

Funkcni pfepinac pfepneme do polohy B, ostatni 
prvky shodne s nastavenim kanalu A. Zakladni roz- 
sah 0,01 V/dil dostavime kondenzatorem C204, roz- 
sah 0,1 V/dil dostavime kondenzatorem Cl 06 a roz- 
sah 

1 V/dil dostavime kondenzatorem Cl 05. 



naHenn. YcTaHoenTb pasMep ocqunnorpaMMbi 
TOHHO 40 MM. nepeKmoHarenb S1.2 nepeaecTu 
B nono)KeHMe «0» m y6eflHTbca b tom, mto npn ne- 
peKniOMeHMM flenuTena hot CMemeHMa nnHnn pa- 
seepTKM Ha OKpane. He>KenaTenbHoe CMeii^eHMe 
ycTpaHHOTCH ycraHOBKOti n0TeHi4H0MeTpa nofl- 
CTpoiiKM Hyne R35. 

riepeK/iK)HaTenb pe>KMMa paOoTbi S4.1 nepeBecTM 
B nono>KeHMe B m ocymecTBMTb ycraHOBKy nyB- 
CTBHiejibHOCTM KaHana B c noMOinbio nofl- 
crpoeMHoro aneMeHra R137 m npoMsaecTH kom- 
neHcaMMK) wyna aneMOHTOM R135. 



9.5.2. KoHxporib KOMneHcaMHH 
BxoflHbix flemiTeneii 

BbixoAHOii 33>KiiM Kann6paTopa 40 mB coeflMHMXb 
KabeneM co BxoflHbiM ruesflOM FI. fleriMxenb S2 
nepeBecxM b nono>KeHMe 0,01 B/flen., cKopocxb 
pasBepxKM ycxaHOBMXb 1 Mc/flen. nepeKmonaxe/ib 
pe>KHMa paboxbi nepeeecxM b nono>KeHne A, nepe- 

KnK)Maxenb exofla S1.1 — b nono)KeHMe — 

Bbibpoc MHM naAeHwe sepujMHbi MMnynbca ycxaHO- 
BHXb KOHfleHcaxopoM C4. fleriMxe/ib S2 nepoBecxM 
B nonojKOHi/ie 0,1 B/cm, cMrHan cHBXb c rHesfla Ka- 
nn6paxopa 400 mB m HyxcHyro ycxaHOBKy ocyme- 
cxBMXb KOHfleHcaxopoM C6. flexiHxenb S2 nepe- 
BecxH B noho>KeHMe 1 B/cm, coeflHHnxb 3 a>KMM na- 
jiMbpaxopa 4 B co BxoflOM m ocyu^ecxBMXb ycxa- 
HOBKy KOHflBHcaxopoM C5. nepeK/iiOHaxenb 
pe>KHMa paboxbi nepeBecxM b nono>KeHMe B, oc- 
xa/ibHbie 3neMeHXb) ycxanoB/ienbi ana/ioriiMHO yc- 
xaHOBKe aneMeHTOB Kana/ia A. VcxaHOBKa ochob- 
Horo npeflena 0,01 B/cm ocyiAecxBnaecxa kohabh- 
caxopoM C204, ycxanoBKa npeAena 0,1 B/cm ocy- 
unecxBnHexcB KOHAewcaxopoM Cl 06 m ycxanoBKa 
npeAena 1 B/cm ocymecxBnaexcB KOHAencaxopoM 
C105. 



position “0” in order to ensure that altering of the 
setting of the input divider does not cause drifting of 
the trace over the CRT screen. Unwanted drift can be 
prevented by readjusting the zero balancing potentio- 
meter R35. 

After altering the setting of the function selector S4.1 
to “B”, the sensitivity of channel B has to be readjus- 
ted, if necessary, by means of R137 and zero balan- 
cing potentiometer R 135. 



9.5.2. Checking the compensation of 
the input attenuators 

The output socked “40 mV” of the calibrator has to be 
interconnected with the input connector FI . The atte- 
nuator S2 has to be set to the position “0.01 V/div.”, 
the speed selector S1 1 of time base A to the position 
“1 ms/div.”. The function selector S4.1 has to be set 
to the position “A” and the input selector SI .1 to the 
position _ If the display exhibits an overshoot, 
or the rectangles are rounted, then the capacitor C4 
will have to be readjusted. Then, the attenuator S2 
has to be switched over to the position “0.1 V/div.“ 
with the socket “400 mV” of the calibrator connected. 
Readjustment, if necessary, can be carried out by 
means of capacitor C6. Finally, the attenuator S2 has 
to be set to the position “1 V/div.” and the socket 
“4 V” of the calibrator connected to the input connec- 
tor FI . The capacitor C5 serves for readjustment. 
The function selector S4.1 has to be changed-over to 
the position “B”; all the other controls remain set as 
for adjusting channel A. The basic range 0.01 V/div. 
has to be readjusted, if necessary, with the capacitor 
C204, the range 0.1 V/div. with the capacitor Cl 06, 
and the range 1 V/div. with the capacitor Cl 05. 
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9.5.3. Kontrola pfenosovych 
vlastnostni 

Funkcni pfepina6 S4.1 v poloze A, pfepinac citlivosti 
S2 V poloze 0,01 V/dil, regulator plynule zmeny citli- 
vosti R36 V poloze ,,KAL.“. 

Na vstup FI kanalu A pfivedeme pres zakoncovaci 
odpor obdelnikove napeti 30~40 mV z generatoru 
impulsu s nabeznou hranou ^ 1 ns. 

Zkontrolujeme dobu zpozdeni nabSzne hrany impul- 
su, ktera je S 2,9 ns. Pro hodnoceni nabezne hrany 
impulsu se nezapocitava doba pfekmitu, pokud je 
dels! nez doba nabehu hrany impulsu. Pokud je doba 
pfekmitu srovnatelna s dobou nabehu hrany impulsu, 
je nutne tuto dobu zapocftavat. 



Obdobnym zpusobem provedeme kontrolu kanalu B. 
Jestlize nesouhlasi zpozdeni nabezne hrany impulsu 
se zarucovanou hodnotou nebo najrnpulsu jsou pfe- 
kmily, pfipadne podkmity vets! nez je povoleno, Ize 
provest dostaveni optim^lnlho tvaru prvky R5, R25, 
R24, C2, Cl 4, R55, C52, R89, C63, Cl 04, Cl, R6, 
C6, R252, R255, R289, C263, R312, C269, pfistup- 
nymi po sejmuti bocniho krytu. Toto dostaveni je vsak 
vyhodnejsl svefit opravne. 



9.5.4. Kontrola kmitoctove 
charakteristiky 

Pfepinac funkce S4.1 v poloze „A“. Rozsah citlivostj 
„0,01 V/dil“. Potenciometr plynul6 zminy citlivosti 
V prave krajni poloze. Na vstup ,,A“ pfivedeme pfes 
delic 1 . 5 o impedanci 50 Q a zakoncovaci odpor 50 Q 
sinusov6 nap§ti z generatoru o vystupnim odporu 



9.5.3. KoHTponb nepeflaiOHHbix 
napawexpoB 

RepeKmoMarenb pe>KMMa pabOTW S4.1 naxoAnTcsi 
B nono)KeHMM A, nepeKnwHaxenb MyBcxBMxenbHOC- 
XM S2 — B nonojKeHMM 0,01 B/p,en., perynaxop 
nnaBHOn ycxanoBKM HyBCXBMxenbHOCxn R36 — 
B nono>KeHMM <'Kan». 

Ha BXOA FI Kanana A noAaxb nepes narpysoMHoe 
conpoxMBneHMe HanproKeHiie npnMoyronbHon 
(| 3 opMbi 30~40 mB 'c BbixoA® renepaxopa nMnyxib- 
coB, o6naA3*oiAnx AnMxenbHocxbio nepeAnero 
(ppOHXa ^ 1 HC. 

ripoKOHxponnpoBarb Bpewn 3aAep>KKM nepeAHero 
(ppoHxa HMnynbca, Koxopoe aoxi>kho 6wxb 
g 2,9 HC. flnn opeHKM nepeAHero cJjpoHxa MMnynb- 
ca He yHMXbiBaexbca Bpewn BbiOpoca, ecnn oho 
Oonbiue BpeweHH A^nxenbuocxM Mwnynbca. Ecom 
BpeMB BbiOpoca cpasHMMo CO BpeweneM Annxe/ib- 
HOCXM nepeAHero (pponxa MMoy/ibca, xo ero neod- 

XOAHMO npMHBXb BO BHMMaHHe. 

AnaooruMHbiM oOpasoM ocymecxennexcn koh- 
xponb Kanana B. Ecoh saAep>KKa nepeAHero 
cppoHxa MMnyribca He cooxeexcxByex rapaHXMpye- 
MOMy SHaneHnto Mnw na HMnynbce nMeioxcn Bbi- 
Opocbi MJiM oxpupaxe/ibHbie BwOpocbi Oonbuie, new 
AonycKaHDxcn, xo mojkho ocymecxBMXb ycxanoBKy 
onxHManbHoii cpopMbi CHrnana aneMeHxaMM R5, 
R25 R24, C2, C14, R55, C52, R89, C63, C104, Cl, 
R6, C6, R252, R255, R289, C263, R312, C269, AOC- 
xynHbiMM nocne CHnxnn Ookobom KpbiujKM. OAHano, 
peKOMeHAyexCB nepeAaxb npiiOop A^n ycxanoBKM 
peMOHXHOii MacxepcKOii. 



9.5.3. Checking the transfer 
properties 

The function selector S4.1 has to be set to ‘ A", the 
sensitivity selector S2 to the position ‘0.01 V/div. , 
and the continuous sensitivity control potentiometa 
R36 to “CAL.”. 

A rectangular voltage of 30 to 40 mV and rising edge 
g 1 ns, drawn from the pulse generator, has to be ap- 
plied to input FI of channel A via a terminating resis- 
tor. 



The delay of the rising edge, which is S 2.9 ns. haste 
be checked. In the evaluation of this rising edge, the 
duration of the overshoot is not taken into considera- 
tion, provided it is longer than the rising edge of the 
rectangular pulse. However, if the duration of the 
overshoot is comparable with that of the pulse risinj 
edge, then this duration must be reckoned with. 



The transfer properties of channel B have to ^ 
checked in a similar way. If the delay of the rising ed 
ge of the pulse does not tally with the guaranteed va 
lue, or if overshoots are perceptible on the pulse, o 
undershoots (If any) are larger than as specified, the 
optimum pulse shape can be adjusted by means ( 
controls which become accessible after taking off th 
side cover of the oscilloscope. These controls are a 
follows; R5, R25, R24;C2, Cl 4, R55, C52, R89, C6i 
Cl 04, Cl, R6, C6, R252, R255, R289, C263, R31 
and C269. However, it is recommended to entru 
such a readjustment to the makers’ Service Organ 



9.5.4. KoHxponb nacxoxHOM 
xapaKxepMCXMKM 

riepeKnioMaxenb pexcmwa -64.1 b nonojKeHUM <^». 
MyBCXBMxenbHOCXb ycxaHOBnena 0,01 B/p,en. Ro- 
xeHMMOMexp nnaBHoii peryniipoBKM nyBCTBUxe/ib- 
HOCXM HaxoAHXca b npaBOM KpeiiHeM nojio>KeHmi. 
Ha BXOA «A» noAaexcB nepea jr-oOpasHbiii a®^h- 
xenb 1 ; 5 c conpoxneneHMeY 50 Om m Harpy- 



9.5.4. Checking the frequency 
response 

With the function selector S4.1 set to “A”, the sensil 
vity range “0.01 V/div.” has to be selected. The p( 
tentiometer for continuous sensitivity control has i 
be set fully clockwise. A sinusoidal waveform voltag 
drawn from the generator of 50 Q output impedano 
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50 Q. Napetim generatoru nastavi'me pfi kmitoctu asi 
3 MHz na stinitku obrazek o velikosti 40 mm. Pozvol- 
na menime kmitocet generatoru a sledujeme amplitu- 
du signalu na stinitku. Kmitoctova charakteristika by 
mela dosahnout dovoleny pokles —3 dB na kmitoctu 
120 MHz. 



Obdobnym zpusobem zkontrolujeme kanal B. 



9.6. Nastaveni 6asove zakladny 

9.6.1. Pro kontrolu cinnosti elektrickych obvodu je 
treba pouzivat mefici pfistroje, jejichz vlast- 
nosti vyhovuji uvedenym pozadavkum. 



9.6.2. Kontrola a nastaveni 

rychlosti casovych zakladen 

Toto nastaveni musi byt provadeno s pfistrojem, 
u nehoz byla zkontrolovana pfesnost napajecich 
zdroju. Pfed zapocetim nastavovani musi byl pfistroj 
minimaind 30 minut v provozu. Na vstup vertikalniho 
zesilovace pfivecfle prubeh o kmitoctu 1 kHz ±0,5 %. 
Oviadaci prvky zakladny na.stavte takto; 



prepinac funkci S4.i - do polohy A 

pfepinac rychlosti A S1 1 - do polohy 1 ms/dil 

tiacitko synchronizace A - S9.5 do polohy 
„AUT“ 

tiacitko synchronizace B — S9.1 do polotiv 
„AUT“ , 



soHHoe conpoTMBneHne 50 Om cnHycouflanbHoe 
Hanpa>KeHMe renepaTopa c BbixoAHuiM conpoTM- 
BneHnew 50 Om. Hanpa>KeHMe reHeparopa ycra- 
HaB/iMBaTepB ranuM, hto6w Ha MacTore npHbn. 
3 MTg pasMep oci^kinriorpaMMbi Ha SKpane cocra- 
Bnan 40 mm. Me/inoHHo n3MeHBTb nacTory renepa- 
Topa M cflepMTb 3a pa3MaxoM cnraana na sKpane. 
HacTOTHaa xapaKtepHCTHKa flo/oxna odnaflatb 
flonycTMMbiM aaBanoM —3 flB na MacTore 120 Mfp. 
AnanorHMHO KOHTponnpyeTca Kanan B. 



9.6. ycraHOBKa reHeparopa paaeepTKH 

9.6.1 . KOHTPO/IB paOOTbl 3/leKTpHMeCKHX CXeM 
Heodxo^HMo McnopbaoBarb H3MepHrepbHbie 
npn6opbi, napaMerpbi Koropbix yflOBnerBopator 
HH>KenpMBefleHHbie rpeOoBaHHa. 



9.6.2. KoHrpo.nb m ycraHOBKa 
CKOPOCTM pasBepTKM 

ycnoBkieM ocymecT/ieHB ycranoBKH aBnaerca 
npoBe/^enae npoeepKH tohhoctm hctohhhkob nw- 
rana. riepe^ Hana/iOM perynaposKH npaOop 
floroKeH nporpeearbca ne Menee hsm 30 MMHyr. Ha 
Bxofl ycHnmena BepriiKaribHoro orKPoneHHa no- 
A3Tb CMraap HacroroM 1 kHm ±0,5 %. OneMeHibi 
ynpasneHMa reneparopa paseepiKH ycranoBHTb 
cneflyioiAMM obpaaoM: 

nepeKmoHare/ib pe>KMMa paOorbi S4.1 — b no- 
Po>KeHMe A 

nepeK/itoHarenb ckopoctm (A) S11 - b no- 
noxceHHe 1 Mc/AeneHne 

KHORKa CHHXpOHHSagMH (A) S9.5 — B no- 
Jiox<eHMe ABT. 

KHonKa CHHxpoHHsagHH (B) S9.1 b no- 
noKeHne ABT. 



has to be applied to input “A” over a tj divider of 1 : 5 
ratio and of 50 a impedance via a terminating resistor 
of 50 a. At a frequency of approximately 3 MHz. the 
height of the waveform displayed on the CRT screen 
has to be set to 40 mm by suitably altering the output 
voltage of the generator. The frequency of the gene- 
rator has to be altered slowly and the height of the di- 
splay observed. The permissible amplitude drop of 
—3 dB should be reached by the frequency response 
at 120 MHz. 

The frequency response of channel B has to be 
checked in the same manner. 



9.6. Adjustment of the time base 

9.6.1 . For checking the operation of the electrical cir- 
cuits, measuring instruments have to be 
employed, such as a DC voltmeter, an RF generator, 
etc., the properties of which meet the requirements 
given in Section 9.2 of this Instruction Manual. 



9.6.2. Checking and adjustment of 
the time base speeds 

This adjustment can be carried out only on such an 
oscilloscope, the power supplies of which have been 
previously checked and found to be correct. 

Before starting the adjustment, the oscilioscope must 
be kept under power for at least 30 minutes. A wave- 
form of a frequency of 1 kHz ±0.5 % must be applied 
to the input of the vertical amplifier. The time base 
controls have to be set as follows: 

Function selector S4.1 — To position “A” 

Speed selector (A) S1 1 - To position “1 ms/ 

/div.” 

Synchronization push-button (A) S9.5 - To 
position "AUT.” 

Synchronization push-button (B) S9.1 — To 
position "AUT.” 
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tiacitko synchronizace - S9.7 do polohy „INT 
tiacitko 1 X (S8.4) do nestlacene polohy 
tiacitko lupy (S7) do polohy 1 X 
otSceni 

^ na°8 dlku rastru Pfipadnou chybu dosta\de 

presne na 8 d^u rastru^ zesilovaci. Po 

Pfepinac rychlosti B do polohy 

„VYP“. 

sne 10 dilkum rastru. 

Ph tontrole obou zikladen v rozsahu 0,5 s/dU ai 
1 0 //s/dil se rid’te lidaji v tabulce 2. 



Tabulka 2 



Poloha pfepinace 
CAS/dil 



0,5 s/d»l 
0,2 s/dil 
0,1 s/dll 
50 ms/dil 
20 ms/dil 
10 ms/dil 
5 ms/dil 
2 ms/dil 
1 ms/dil 
0,5 ms/dil 
0,2 ms/dil 
0,1 ms/dil 
50 /is/dil 
20 //s/dil 
1 0 //s/dil 



Pocetdiiku 
Kalibracni rastru na 

kmitocet jeden prtibeh 



10 Hz 
10 Hz 
10 Hz 
10 Hz 
100 Hz 
100 Hz 
1 kHz 
1 kHz 
1 kHz 
1 kHz 
10 kHz 
10 kHz 
10 kHz 
1 00 kHz 
100 kHz 



KHonKa cnHxp0HM3aui/in S9.1 - b nono>KeHMe 
KHonKa^l XS8.4 - b HeHa>KaToe nono)KeHMe 
KHonKa S7 - B no/io)KeHMe IX 
npa 

nojioJKeHMB 1 ,0 B *1°^ tomho 8 fleneHMM 

M6TKM noBbimeH^ norpeiuHOCtb ycTpaHMTb 

Kn«MaT?nT CKopocTir paBsepxKM B b nono>KeHMe 

HMflM pacTpa. , reHeoaTOpoB pasBepTKH 
Ubi 2. 



Tabnuua 2 



nono>KeHMe 

nepeKnwHaTena 



0,5 c/Ae^en*^® 
0,2 c/A©^®^*^® 

0,1 c/Ae^e^^^® 

,0 Mc/AeJi®^^'^® 

:0 Mc/A^ryeme 

0 Mc/AeneHne 

5 Mc/Ae^e”^® 
2 mc/A6^®^^^® 

1 Mc/fi,eneHvye 

0,5 Mc/p,eryeHV\e 

0,2 Mc/Ae^en*^® 
0,1 Mc/Ae^®”*^® 
50 MKc/Aef*®^^^® 

20 MKc/p,ene»vkQ 
1 0 MKc/Ae^®^^*^® 



Ka/iMbpoBOM- 

Hbtii curnan 



10 ru 
10 Ta 
10 ru 
10 Ta 
100 Ta 
100 Ta 
1 kPa 
1 kPa 
1 kPa 
1 kPa 
10 kPa 
10 kPa 
10 kPa 
100 kPa 
100 kPa 



KornMecTBo 
fleneHMM 
pacTpa 
Ha 0A>^” 
nepnoA 
cHmana 



Synchronization push-button S9,7 - To posilk* 
Push-button "IX" (S8,4) to undepressed poi 
PU “-button "MAGN," (S7) - To position "1 x" 

By tunt^d 'dtf-ptiS 

oHhe”ri'gWness signal has to be set spotty to.n- 
•sure 8 divisbn lines on the graticuie. m 

hP rorrected with potentiometer R16 of the hffl 

ilSSd*SeS«»'4 

The speed ol the “t"® 

SormsTSSIup exactly tO division linest 

“l£S,rj.r»“ssr.M 

wing Table apply. 



Table 2. 



Setting of the 
■TiME/DIV.” 
selector 



0.5 s/div. 
0.2 s/div. 
0.1 s/div. 
50 ms/div. 
20 ms/div. 
10 ms/div. 
5 ms/div. 
2 ms/div. 
1 ms/div. 
0.5 ms/div. 
0.2 ms/div. 
0.1 ms/div. 
50 //s/div. 
20 /is/div. 
10 //s/div 



Calibrating 

cycle 



10 Hz 
10 Hz 
10 Hz 
10 Hz 
100 Hz 
100 Hz 
1 kHz 
1 kHz 
1 kHz 
1 kHz 
10 kHz 
10 kHz 
10 kHz 
1 00 kHz 
100 kHz 



62 






9.6.3. Nastaveni lupy 

Prepinac tychlosti A — S11 — nastavte do polohy 
1 ms/dil, na vstup vertikalniho zesilovace pfivedte 
kmitocet 10 kHz ±0,5 % a tiacitko ,,LUPA“ nastavde 
do polohy ,,10X“. Potenciometrem R18 v horizontal 
nim zesilovaci nastavte rychlost tak, aby 10 prubehu 
odpovidalo 10 dilkum rastru. 



9.6.4. Nastaveni nejvyssich 
rychlosti 

Pro nastaveni rychlosti rozsahu 5 |/s/dil az 0,05 //s/dil 
pouzijte udaju tabulky 3. 



T abulka 3 



Poloha 

pfepinace 

CAS/dil 


Kafibracnf 

kmitocet 


Pocet dil- 
ku rastru 
na 1 pru- 
beh 


Dostavovad 
prvek 
A B 


5 //s/di! 


100 kHz 


2 




2 //s/di! 


1 MHz 


0,5 


C207 C188 


1 //s/dil 


1 MHz 


1 




0,5 //s/dil 


1 MHz ' 


2 




0,2 //S/dil 


10 MHz 


0,5 1 




0.1 //S/dil 


10 MHz 


1 1 


C208 C189 


0,05 //s/dil 


10 MHz 


2 





9.6.5. Nastaveni symetrie 

synchronizacnich obvodu 

Potenciometr OROVEN - nastavte do stfedu drahy. 
Oviadaci prvky nastavte takto: 

prepinac ftinkci S4.1 do polohy A 
tiacitko synchronlzace S9.7 do polohy ,,INT“ 



9.6.3. VcTaHOBKa nynbi 

nepeK/iiOHaTenb CKopocru A S1 1 ycraHoenTb 
B nonoKeHne 1 Mc/fleneHne, na bxoa ycunurerm 
BepTMKanbHoro OTK/iOHeHne noflajb cHrHan nac- 
TOTOM 10 kFm ±0,5 % M KHonKa «JiyriA» ycTaHaenn- 
BaeiCB B nono)KeHMe «10X», noTeHitnoMeipoM 
R18 ycMJiMTenH ropnaoHranbHoro oTKjiOHeHun yc- 

TaHOBMTb CKOpOCTb paSBepJKM TBK, HTOCbl 10 06- 

pMOflOB cumana cooTBercTBOBano 10 fleneHUPw 
pacrpa. 

9.6.4. VcTaHOBKa MaKcmvianbHbix 

CKOpOCTeM 

flnn ycTaHOBKM CKOpocru pasBepTKn 5 MKc/flene- 
Hue — 0,05 MKc/fleneHne hboOxo^umo nonbso- 
BaTbCfl TaOnuL^eM 3. 



Ta6/iMi4a 3 



nonoHOHne ne- 
peK/iHDMaxenfl 
Bpewq/fle/ieHne 


HacTOxa Ka- 
/IMbpOBKM 


Konune- 
cxBO fle- 
neHMM 
pacxpa 
Ha 1 ne- 
pnoA 


yCXaHOBOHHbIM 
aneMGHx 
A B 


5 MKc/fleneHU^ 


100 K^^ 


2 






2 MKc/fleneHue 


1 MPm 


0,5 


c 207 


C 188 


1 MKc/fleneHne 


1 M^^ ' 


1 






0,5 MKoZ/^eneHne 


1 MPu 


2 






0,2 MKc//^eneHMe 


10 M^^ 


0,5 






0,1 MKc/fleneHMe 


10 MPu 


1 


C 208 


C 189 


0,05 MKc/fleneHMe 


10 MP^ 


2 







9.6.5. VcTaHOBKa cuMMeipiiti Menevi 
CMHXpOHMSaL^HM 

noTeHquoMerp yPOBEHb ycraHOBUTb b cpeflHee 
nono>KeHMe. 

SneMeHTbi ynpaeneHi/m ycTaHOBuxb cne^yiOLUMM 
oOpaaoM: 

nepeKJiKDHaTerib pe>KMMa padoTw S4.1 — b no- 
jio>KeHMe A 

KHonKa CMHxpoHM3ai4MM S9.7 -- B nono>KeHne 
«BHyrP.» 



9.6.3. Setting the time magnification 
The speed selector S1 1 of time base A has to be set 
to the position “1 ms/div.” and a frequency of 10 kHz 
±0.5 % has to be applied to the input of the vertical 
amplifier. With the push-button “MAG,” set to the po- 
sition “10X”, the speed has to be adjusted by means 
of potentiometer R18 in the horizontal amplifier so 
that 1 0 cycles correspond exactly to 1 0 divisions on 
the graticule. 



9.6.4. Adjustment of the highest 
speeds 

The speeds within the range “5 /^s/div. to 0.05 //s/ 
/div.” have to be adjusted according to the data given 
in the following Table; 



Table 3 



Setting of the 
“TIME/DIV.” 
selector 


Calibrating 

frequency 


Number 
of grati- 
cule 

divisions 
per cycle 


Adjusting 
element 
A B 


5 //s/dlv. 


100 kHz 


2 






2 //s/div. 


1 MHz 


0.5 


C207 


C 188 


1 //s/dIv. 


1 MHz 


1 






0.5 /is/dlv. 


1 MHz 


2 






0.2 //s/dIv. 


10 MHz 


0.5 






0.1 //s/div. i 


10 MHz 


1 


C208 


C 189 


0.05 //s/div. 


10 MHz 


2 







9.6.5. Adjustment of the symmetry 
of the synchronizing circuits 

The potentiometer “LEVEL” has to be set to the cent- 
re of its track. 

The controls have to be set as follows: 

Function selector S4.1 -- To position “A” 

Synchronization push-button S9.7 — To posi- 
tion “INT.” 
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tiacitko synchronizace S9.8 do polohy „ST“ 
tlacitko synchronizace S9.6 do polohy 

Na vstup vertikalniho zesilovace pfipojte sinusovy 
signal o kmitoclu asi 1 kHz z NF generatoru. Potency 
ometr R124 naslavte tak, aby bod spusteni casove 
zakladny byl v polovine vzestupne cast! sinusoveho 
prubehu. 

Obdobne postupujte i u zakladny B, dostaveni pro- 
vedte potenciometrem R18. 



9.6.6. NastavenI intenzity 
pfisvetlenaho useku 

Tlacitko S9.5 pfepnete do polohy AUT. 

PfepinaS funkci pfapn^te do polohy A. 

Pfepinac CAS/dil (A) pfepnete do polohy 1 ms/dil. 

Pfepinac CAS/dil (B) pfepnete do polohy 0,1 ms/dil. 

Pfepinac synchronizace (B) S9.1 pfepnete do polohy 
AUT 

Potenciometr ZP02 d6n[ JEMNE na 5. dilek stupni- 
ce. 

Potenciometrem R27 v fidicim obvodu nastavte in- 
tenzitu jasu pfisvetleneho useku na hodnotu nejvhod- 
nejsi k pozorovani. 

10. POKYNY PRO OPRAVY 
10.1. Sejmuti krytti 

Pfistroi je zakrytovan tfemi kryty na sobe zavislymi, to 
znamen^i, ze kryty je nutno demontovat v nasleduji- 
cim pofadi; 

spodni kryt — horni kryt — zadni kryt. 



KHoriKa cMHxpoHuaapMM S9.8 ■ b nonoKemie 

«nEPEM.» 

KHonKa cMHxpoHMsapuM S9.6 — B nono>KeHne 



Ha Bxofl ycMnperm eepTHKa/ibHoro oTKnoHeHun 
noflaxb cMHycoMflanbHbiM curHan MacTOTOii npn6n. 

1 kFp c Bbixofla renepaTopa HM. DoTeHguoMeTp 
R124 yciaHOBMTb xaK, Hxobbi xoHKa aanycKa rene- 
paxopa paaeepxKH naxoflunacb b nonoeuHe nofl- 
xoflflineM MacxKM KpuBOii cnHyconflaribHoro curna- 

na. o 

AHanornHHO nocxynaiox m b cnyuae renepaxopa d, 
npuMew ycxaHOBKa ocymecxBxmexcB noxenpuoMe- 

xpoM R 18. 

9.6.6. ycxaHOBKa npKOCXn noflCBe- 
MMBaeMoro ynacxKa 

KHonxy S9.5 nepeeecxn b nono>KeHMe ABT. 
riepeKntoMaxenb pejKMwa paOoxbi nepeeecxn b no- 
no>KeHMe A. 

nepeKnwHaxexib BPEMR/fleneHne (A) nepesecxn 
B nonoKemie 1 MC/fleneHne. 
riepeKntoMaxenb BPEMR/flenemie (B) nepeBecxn 
B nonOJKeHne 0,1 Mc/fleneHne. 
riepeKhioMaxenb cMHxpoHnaaiTnn (B) S9.1 nepe- 
eecxn b nonoKeHne ABT. 
noxeHMMOwexp 3AAEP>KKA TOMHO ycxanoBuxb 
no 5-My fleneHMKj uiKanw. 
noxenpuoMexpoM R27 b cxewe ynpaBnenuB ycxa- 
HOBMXb noflxoflBU^yio flfm HaO/itofleHun npKOCxb 
noACBeneMHOro ynacxKa. 



10. YKA3AHMR RO PEMOHTY 
10.1. CHBTHe KpbiiiieK 

npnOop aaKpbix xpewn KpbiiuKaMn, conpmKeHHbiMn 
Apyr c APyroM. 3xo aHanux, hxo mx cneAyex p,e- 
MOHxupoBaxb B cneAyioiAeii nocneAOBaxenbHOCxn: 
KpblUJKa — BepXHBB KpbllUKa “ 3aAHBB 

KpblUJKa. 



Synchronization push-button S9.8 To posi 
tion “AC” 

Synchronization push-button S9.6 - To post 
tion “-F” 

A sinusoidal signal of approximately 1 kHz frequen^ 
drawn from the AF generator, has to be applied to ui 
input of the vertical amplifier. The triggering point fl 
the time base has to be set to half the height of tl^ il 
sing part of the sinusoidal waveform by means of ur 
potentiometer R124. 

The same procedure has to be applied for time bas 
B; the potentiometer R1 8 serves for the adjustment! 

9.6.6. Adjustment of the intensity of the 
trace section with 
increased brightness 
The controls have to be set as follows: 

Push-button S9.5 - To position “AUT.” 

Function selector S4.1 - To position “A” ^ 

Selector “TIME/DIV.” (A) - To position “1 ms/div. 

Selector “TIME/DIV.” (B) - To position “0.1 ms/dM 

Synchronization push-button (B) S9.1 — To positit^ 
“AUT.” 

Potentiometer “DELAY FINE” - To the 5th division 
ne on the scale. 

The brightness of the section of increased intense 
has to be adjusted by means of potentiometer R27J 
the control circuit, to an amplitude which is the mol 
suitable for observation. 

10. INSTRUCTIONS FOR REPAIRS 

1 0.1 . Removal of the covers 

The BM 566A oscilloscope has three separate ^ 
vers, which, if necessary, must be taken off in the f^ 
lowing order: 

Bottom cover, top cover and back cover. 
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Demontaz spodniho krytu se provede povolenim 
dvou sroubu na spodni strane pristroje a dvou sroubu 
u cepu drzadla. Po sejmuti doinfho krytu jsou zpfi- 
stupneny ctyfi srouby horniho krytu, umistene v boc- 
nich podelnych nosnicich. 

Zadni kryt Ize demontovat teprve po sejmuti obou 
pfednich krytu. Dva srouby upevhuji kryt na bocnich 
podelnych nosnicich, dalsi dva jsou pfistupny po vy- 
jmuti gumovych viozek v nozkach pristroje. 



10.2. Vymena soucasti 

Pfi vymene soucasti na deskach s plosnymi spoji neni 
dovoleno pajeni soucasti ze strany folie, ale je nutno 
postupovat timto zpusobem; 

Vadnou soucast odstipneme tak, aby delka vyvodu 
nad tistenou deskou byla co nejdelsi. Tuto zbylou 
cast co nejdokonaleji ocistime a na ni pfipajime no- 
vou soucast. Pfi vymen§ soucasti je nutno dbat, aby- 
chom nemuseli pajet diouho nebo vicekrat, aby ne- 
doslo k uvolneni meddne folie. Pfi vicenasobnem zni- 
ceni stejne soucasti je vhodne zaslat pfistroj do vy- 
robniho podniku k oprave. 



10.3. Vym§na tranzistorO 

Tranzistory v objimk^ich je mozno vymenit pouhym 
vysunutim z objimky. Pfi zpitnem zasunuti je nutno 
dbat na to, aby nedosio k nespravnemu zasunuti 
(orientacni vystupky na objimce i na tranzistoru se 
musi kryt). Pfed vyfazenim FE tranzistoru je nutno vy- 
vody tranzistoru zkratovat perky. Pfi zp§tn6 mont^zi 
je mozno p^rka odstranit az po nasunuti tranzistoru 
do objimek. 



fleMOHTa>K Hi/DKHeii KphiuiKM ocyutecTBnneTca ny- 
TOM ocnaS/ieHMR fleyx buhtob na HtDKHeii CTopone 
npubopa m flsyx buhtob gancjjbi pyMKM. Flocne 
CHBTlia HM)KHeM KphlUIKH flOCTynHbl HOTbipe BHHTB 
BepxHeii kpsilukm pacnono>KeHHbie b Ookobbix npo- 
flonbHbix flepxcaTenflx. 

SaflHKHO KpblUJKy MO)KHO fleMOHTHpOBaTb TOObKO 
nocne chbthb o6enx npefliuecxByioutMx KpbiujeK. 
flea BMHTa, KpenmitMe KpbiujKy Ha bOKOBbix npo- 
flonbHwx flepjKaienHX, h ocraxibHbie flea BUHxa 
flocxynHbi nocne BbiHHMaHn« peawHOBbix BKna- 
flbiujeM M3 Ho>KeK opubopa. 



10.2. 3aMOHa /ifeTaneii 

ripM 3aM6He flexaneCi na rinaxax r^enaxHoro moh- 
xa>Ka He flonycKaexca nanxb flexanM co cxopoHbi 
4)onbrM, a neobxoflMMO nocxynaxb cneflyromMM o6- 
paaoM; 

HeroflHyio flexanb « 0 XKycMXb» xaK, Mxobbi flnMHa 
BbiBO^a Hafl nenaxHOM nnaxoiS 6bina MaKCMwanb- 
hom. OcxaBiuMMcn bwboa flexanM xutaxenbHO ohmc- 
XMXb M K HeMy npMiiaBXb HOByio flexanb. flpn aaiwe- 
He flexaneti neobxoflMMO cneflMXb aa xeM, mtoOw 
H e Hy>KHO 6bino nanxb npoflon>KMxenbHoe epeMB 
MnM HecKonbKO pa3 bo MsbejKaHiie ocnabneHMn 
MeflHOM CjjOnbXM. npM nOBXOpHOM BbIXOfle M3 cxpon 
oflHoro M xoro x<e aneMeHxa genecoobpasHO ox- 
npasMXb npMbop Ha peMOHX na aaeofl-MaroxoBM- 
xenb. 



10.3. SawieHa rpaHSiiCTopoB 

TpaH3MCTopbi B naHBnnx mo>kho saMBHnxb nyreM 
MX npocToro BbiflBM>KeHMn M3 nanenM. flpM noBxop- 
HOM 3aflBM>KeHMM HeoOxOflMMO CnOflMTb 3a npa- 
BMnbHOM OpMeHTMpOBKOM BbIBOflOB (KniOH XpaH- 
3MCTopa flonjKeH coBnaflaxb c KnK)MOM nanenM. 
riepefl BbiflBM)KeHMeM noneBwx xpaHSMCxopoB He- 
ObXOflMMO BbIBOflbl XpaHSMCTOpOB SaKOpOTMTb 
npy>KMHaMM. flpM nOBXOpHOM MOHXajKe MO>KHO 
npy>KMHb) ycxpaHBXb xonbKO nocne ycxanosKM 
xpaH3McxopoB B naHenBX. 



When taking off the bottom cover plate, two screws in 
the bottom and two screws at the hinges of the hand- 
le have to be removed. After taking off the bottom co- 
ver, the four screws of the top cover, which are in the 
longitudinal side laths, become accessible. 

The back cover can be removed only after the other 
two covers have been taken off. Two screws attach 
this cover plate to the longitudinal side laths; 
a further two screws become accessible after taking 
out the rubber inserts from the feet of the instrument. 



10.2. Exchange of components 

When a component mounted on a printed circuit 
board has to be exchanged, the soldering must not 
be carried out on the side with the metal foil; the cor- 
rect procedure is as follows: 

A defective component must be cut off so that the 
remnants of its wire terminals soldered to the board 
are as long as possible. These remnants must be 
cleaned thoroughly and the new component soldered 
to them. Care must be taken not to prolong the solde- 
ring, nor to solder repeatedly, so as to prevent pee- 
ling-off of the copper foil. 

If the same component becomes damaged repeated- 
ly, it is advisable to send the instrument for repair to 
the makers’ Service Organization. 



10.3. Exchange of transistors 

Transistors which are socket-mounted can be ex- 
changed readily simply by pulling them out of their 
sockets. Whenever a new transistor is being inserted, 
care must be taken to avoid incorrect connection (the 
markings on the socket and on the transistor must tal- 
ly). Before removing a FET-type transistor, its outlets 
must be short-circuited. The short-circuiting spring 
must be taken off only after the FET has been inser- 
ted fully into its socket. 
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10.4. Vymena integrovanych obvodCi 

Inteqrovane obvody jsou podobn6 jako tranzistory 
zasunuty do objimek a Ize je tedy vyjmout pouhym 
vytazenim. Pfi zpetnem zasouvani do objimky je nut- 
no dbat, aby orientacni trojuhelnik vyleptany v desce 
byl proti zafezu na pouzdru integrovaneho obvodu. 



10.5. Demont^z knoflikO 

Knofliky Ize vymenit nebo znovu dostavit do spravne 
polohy tim, ze z knofliku vytahneme bilou kryci cepic- 
ku a povolime nebo pfitahneme sroub, ktery je uvnitr. 



10.6. Vymdna a demontai 
prvkO umistSnych 
na panelu 

Pfi demontai, oprave nebo vymene oviadacich pr- 
vku umistenych na panelu je nutno nejdfive provest 

dementi knofliku. . . . • 

Dale je nutno demontovat veskere vstupni a vystupni 

Tim se nam podafi uvolnit stitek, pod kterym jsou 
ukryty upevfiovaci prvky pro dily umistene na panelu. 



10.7. Slozit6j§i opravy 

Pfistroj je vyrobcem podroben pfisne kontrole kvality 
soucasti a nastaveni obvodu. Vyyojovernu a vyrobni- 
mu procesu je venovana velka pece a v fade pripadu 
ie pouzivano specialnich technologickych procesu, 
ktere maji zajistit udrzeni vlastnosti pfistroje a dosa- 
zeni odpovidajicich pfesnosti. 



Pfesto vsak b§hem provozu vlivem starnuti soufeasti, 
pusobenim klimatickych podminek a event, jinych yli- 
vu se muze vyskytnout zavada, jez porusi tunkci 

pfistroje. , . . t, 

Pfilozena schemata zapojeni Vam usnadni pochope- 
ni principu, usnadni pfipadne opravy a zajisti Vam 
rychlou orientaci v zapojeni. 
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10.4. SaweHbi MHxerpanbHbix MMKpocxeM 

HHTerpanbHbie MUKpocxeMbi aHanoruHHO Tpansuc- 
TopaM BCTaBJieHbi b nanenax u ux mojkho BbiHU- 
waTb nyiew npocToro BbiflBU>KeHMB. Plpn noBTop- 
HOM 3aflBM)KeHMH B nauenb cneflyei cneflujb sa 
xe, MTobbi KxitoH Ha Kopnyce nHrerpa/ibHOM mh- 
KpocxeMbi 6bin HanpaeneH k xpeyronbHOMy mhabk- 
cy Ha nnaxe nenaxHoro MOHxa>Ka. 

10.5. fleiwoHxaw pyseK 

PyHKH MO)KHO SaMOHHXb HOM yCXaHOBMXb B 
BHBbHoe nono>KeHiie, Ann nero cneAyeT cnnxb oe- 
nbiM saunMXHbiii KonnanoK h ocna6nxb wnM sa- 

xBHyxb BHHx, pacnono>KeHHbiM BHyxpw. 

10.6. 3aMeHa m pienoHJaiK aneweHXOB, 
pacnonoxceHHbix Ha naHe/in 

ripn pewoHxe wm sawene aneMenroB 

ynpaBneHMB, pacnonoxcenHbix na nanenn, hbooxo- 
AMMO CHanana AeMOHxiipoBaxb pysKH. 
llanee HeobxoAUMO AeMOH™poeaxb see BxoAHbie 
M BbixoAHbie sa>KMMbi. B pesyjibxaTB axoro mo>kho 
ocnabMXb mnxoK naneriH, noA KOxopwM pacno- 
noKBHbi Kpene>KHbie aneweHXbi a®'''®^®^* P®®no- 
jio)KeHHbix na nanejiM. 

10.7. Bonee cnoxKHwe BMAbi peiwoHxa 

Ha aaBOAe-naroTOBMxene npMbop noABepraeren 
CTporoMy KOHxpojtK) KanecTBa AeTa^eM m perynw- 
poBKM cxew. npoAeccy paapaboxKM m npon3BOA- 
CTBa yA®.BHexcB 6onbuioe BHHMaHwe m b pba© 
cnynaeB Mcnonbayioxca cneitManbHbie xexHono- 
rMMecKMe npopeccbi c penbio oOecneMeHMB coxpa- 
HeHHB napawexpoB npn6opa m AOCxn)KeHMB xpeoy- 

eMOii XOHHOCTM. 

HecMOxpn na axo, b npopecce aKcnnyaxaiiMH na-aa 
CXapeHMH A®T®t^®^’ B03A6MCXBMB KJlMMaXMMeCKMX 
ycnoBMfi m x. a- M®>Kex noHBMXbca HenenpaBHoexb, 
Koxopan Hapyujaex pa6oxocnoco6H0cxb npnoopa. 



10.4. Exchange of integrated circuits 

The integrated circuits are mounted similarly as thl 
socket-mounted transistors, and thus can be rem^ 
ved easily simply by pulling theni out. When these effl 
cuits are being reinserted, the triangular mark etet^ 
in the metal foil of the board must be against tW 
groove in the sleeve of the integrated circuit. 



10.5. Removal of the control knobs 

A knob of the instrument can be exchanged or reM 
to the correct position after removing the whM 
covering cap, and loosening or tightening the screj 
inside it. 

10.6. Exchange and removal of panel controls 

When a panel control has to be removed for repair 4 
exchange, first of all its knob has to be taken off. 

Then, it is necessary to remove all the input and ouk 
put sockets and connectors. 

Thus, the front shield becomes free and can be takM 
off in order to make the fixing screws of the panq 
controls accessible for removal. 

10.7. More Involved repairs 

The BM 566A oscilloscope has been submitted by th 
makers to stringent tests of the quality of the emplo) 
ed components and the precision of circuit adjus 
ment. The greatest possible care has been devote 
in the development and production processes in o( 
der to attain the required properties of the instruma 
and the corresponding high accuracy. However, ara 
lengthy operation, due to natural ageing of compc 
nents, or to atmospheric and climatic conditions, a 
well as to other possible adverse influences, a defa 
may occur which could impair correct operation of til 
oscilloscope. 




Pfi vymene vadnych soucasti pouzivejte pouze typy, 
ktere jsou uvedeny v rozpisii el. soucasti. 

V duchu dobre tradice ma k. p. TESLA Brno zajem na 
tom, aby jeho mefid pfistroje slouzily s maximaini 
pfesnosti zakaznikum. Nemate-li proto pfi oprave 
vhodne kontroini zafizeni nebo dostatek zkusenosti, 
doporucujeme Vam obratit se na vyrobni podnik, kte- 
ry Vam pfistroj opravi. 

Pfistroj zaslete na adresu: 

TESLA Brno, koncernovy podnik, 

612 45 Brno, Purkynova 99 
Adresa servisu meficich pfistroju (pro osobni styk): 
TESLA Brno, koncernovy podnik, 
servis meficich pfistroju, 

61 2 45 Brno, Mercova 8a 
(tel. 74 75 74) 



1 1 . POKYNY PRO DOPR AVU A SKLADOVAnI 



11.1. Doprava 

Konstrukce obalu je fesena s ohiedem na snizeni ne- 
pfimych vlivu behem dopravy. Dopravu Ize uskutec- 
hovat vsemi dopravnimi prostfedky. Pfistroj vsak rtiu- 
si byt chranen proti pfimym povetrnostnim vlivurn 
a pusobeni teplot nizsich nez —25 °C a vyssich nez 
+55 °C. Kratkodobe zvyseni vihkosti nema na vlastni 
pfistroj vliv. 



11.2. Skladovdni 

Nezabaleny pfistroj Ize skladovat v prostfedi s teplo- 
tou +5 °C az +40 °C pfi maximeiini relativni vihkosti 



ripn aaMene ebiujefliunx m cipoa flera/ieiii c/iefly- 
6T McnoribsoBaTb ToabKO Tunbi, yKasaHHbie b cne- 
qnctJMKai^i/iM aneKTpnnecKMx fleraneii. npnao>KeH- 
Hbie aneKTpuMecKMe cxeMw n HepxejKn nnax 
nenaTHoro MOHraxra oOnernaT noHBTb npunmin 
fletiCTBMB M yCTpaHMTb n03M0>KHbie HeCnpaBHOCTM. 

B cooTBeTCTBMM c xopoujeii xpaflUL^eM KOHLiepno- 
Boe npeAnpuflxne «Tecna» BpHO sanHxepecoeaHO 
B xoM, Hxobbi ero usMepnxenbHbie npubopw 
cny>KMaM saKasnuKy c waKCHMaabHOM xoMHOCXbio. 
rioaxoMy, ecnn b BameM pacnopa)KeHMM nex nofl- 
xoflaujero KOHxpojibHoro o6opyflOBaHHB nnn flo- 
cxaxoHHoro onbixa, xo peKOMeHflyexcn oOpaxuxbCH 
c pewoHxoM Ha saeofl-HsroxoBuxenb. 

Boaee noflbopHbie nHctDopMaqHM npeflocxaennex 
KOBO, BHeujHexoproBoe npeflnpn«xi/ie, 
r. ripara, MGCP 



1 1 . YKA3AHMR RO TPAHCROPTMPOBKE 
M XPAHEHMK) 

11.1. TpaHcnopxMpoBKa 

KoHCxpyKLjMB xapbi pemeHa c ysexoM yMeMbUjeHiia 
BOSfleMCXBHB KOCBeHHWx BaMBHMti B npoL^ecce 
xpaHcnopxMpoBKM. TpaHcnopxkipoBKy mojkho ocy- 
meCXBBBXb C nOMOmbK) BCeX XpaHCnopXHbIX 
cpeflCXB. OflHBKO, npn6op floa>KeH 6bixb saiMMmeH 
ox npBMoro fleiicxBMB noroflbi, a xaK>Ke ox Bosfleii- 
cxBMB xewnepaxypbi Hkone —25 °C m Bbiuje +55 °C. 
KpaxKOBpewieHHoe yBe/iMMeHMe B/ia>KHOCxn He 
OKasbiBaex BpeflHoro fleiicxBMB na coOcxBeHHO 
npn6op. 



11.2. XpaHeHMe 

HeynaKOBaHHbiii npw6op mo>kho xpaHHXb b cpefle 
c xeMnepaxypoil +5 °C + +40 °C npM MaKCMMa/ib- 



When a defective component has to be exchanged, 
only such a spare part must be used instead of it 
which is given in the List of Electrical Components. 
The enclosed diagrams and drawings of the printed 
circuit boards will help in the comprehension of their 
operation and serve as a guide for locating and reme- 
dying defects. 

In order to uphold their good tradition, TESLA Brno, 
Concern Corp., are greatly interested in ensuring that 
their instruments serve the users with maximum ac- 
curacy. Therefore, customers who have not the ne- 
cessary test equipment, nor sufficient experience in 
repairing involved electronic circuits, are advised to 
enstrust repairs to the makers, or to their Service Or- 
ganization. 

Detailed information is available from: 

KOVO, Foreign Trade Corporation 
2 Jankovcova, 

170 88 Praha 7, 

Czechoslovakia. 



1 1 . INSTRUCTIONS FOR TRANSPORT AND 
STORAGE 

11,1. Transport 

The packing of the BM 566A oscilloscope has been 
designed so as to reduce as far as possible adverse 
influences which could be encountered during 
transport, which can be accomplished by any tran- 
sport means. However, the instrument must be pro- 
tected from the direct influence of inclement weather 
and of temperatures exceeding the range of —25 °C 
to +55 "C. Transitory increase of the relative humidity 
has no detrimental effect on the instrument. . 



1 1 .2. Storage 

When unpacked, the BM 566A oscilloscope can be 
stored at temperatures within the range of +5 °C 
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do 80 %. Pfi kratkodobem sWadoyanUze pf^trq v to^ 

varnim obalu skladovat v rozmezi -25 C az +5b 
pfi reiativni vihkosti do 95 /o. 



si material. 



HOti OTHOCMTeObHOM 8Jia>KHOCTM A® _ 

o ?^-25 ^ flo +55 “C n npn OTHOCMTenbHOn 
BnajKHOCTM flo 95 %. 

B 060HX cnynaax Heo6xoA«^MO 

•^aiunuiaTb OT B 03 AeMCTBM 8 nofOAbi nyrew mx ycT 

SSTnoflxoflaSux noMeu,e«aax 6ea n«n» « xa- 

MUMecKMx McnapeHMii. oanne- 

Ha noMemeHbte aa xpaneHMe 

t^aeTce K^acTb KaKOM-nn6o mhom Marepwan. 



jQ -1-40 "C at a maximum relative humidity f 
Diaced in its original packing, the instrum^ 

SiSte «hich la fee fom dust end d,em« 

Kher material must be slacked on the stored il 
strument. 



12. OdajeozAruce 

Na spravnou funkci vyrobku poskytuje koncernoyy 
podnlk TESLA Brno zaruku v 

zemsk6 z^kazniky hospodarsgm zakon.ke^^ 
c 109/1964 Sb. ve zneni c. 37/1971 ou. 9 

pSrobnSiSI udaie o ddice xaruSni doby isou uvedeny 

V zarucnim liste. 



12 yCJlOBMR rAPAHTMM 

\A/i»h n K^tomers outside Czechoslovakia, the guara 
HadaoHansHoe npeflnpaaTKe Teena Bpao ra^m ^ agreed upon “ividually jn ^ 

^ „x,oo.anuux/ifi oabOTV CBOMX MSAenMM about the guarantee terms are givenj 

the Guarantee Certificate.) 



12. GURANTEE 



HaAMOHa/ibHoe npeAup'^"';- 

r?^^„nra%^™”norrS2ia flnn saKasiKoa 
cToaH-HneHOB C3B n mm pasHbix, 
obiAMMM ycnoBMBMM C3B 1968 r. 

RnnPP nonDo6Hbie ° npoAon>KMTenb 

HOCTM rapaHTMMHoro cpoKa yKasanbi b rapaHTHw- 

hom cBMAeTenbCTBe. 
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13. ROZPIS ELEKTRICKVCH SOUCASXf 

13. CnEMMOMKAMMR 3/lEKTPMMECKMX flETAJlEM 

13. LIST OF ELECTRICAL COMPONENTS 

1XP 830 22 



Resistors; 



No, 


Type 


Value 


Tolerance 

i % 


Max. 
load W 


Standard CSSR 


No. 


Type 


Value 


Tolerance 
± % 


Max. 
load W 


Standard CSSR 


R1, R101 


Film 


^0Q 


10 


0.25 


TR 191 10RK 


R161, R162 Film 


56 Q 


10 


0.25 


TR 191 56RK 


R2, R102 


Film 


82 S2 


5 


0.25 


TR 191 82RJ 


R163 


Potentiometer 


10 kQ 


- 


0.2 


TP 190 20A 10KN 


R3, R103 


Film 


990 kQ 


0.5 


0.25 


1AK 653 09 


R166, R167 Potentiometer 


5 kQ + 50 kQ 


- 


0.25 


TP 286b 40A 5KN + 


R4, R104 


Film 


900 kil 


0.5 


0.25 


1AK 653 10 












+ 50KN 


R5, R105 


Film 


^0Q 


10 


0.25 


TR 191 10RK 


R170 


Film 


82 Q 


10 


0.25 


TR 191 82RK 


R6, R106 


Film 


10.1 kQ 


0 5 


0.125 


TR 161 10K1D-1 


R171, 


R172 Film 


470 Q 


10 


0.25 


TR 191 470RK 


R7. R107 


Film 


111 kQ 


0.5 


0.125 


TR 161 111KD-1 


R175 


Film 


402 Q 


1 


0.25 


TR 191 402RF 


R8, R108 


Film 


9.1 Q 


5 


0.25 


TR 191 9R1J 


R176 


Potentiometer 


2 kQ 


- 




IAN 691 70 


R9, R109 


Film 


82 Q 


5 


0.25 


TR 191 82RJ 


R177 


Film 


2.74 kQ 


1 


0.25 


TR 191 2K74F 


RIO, R110 


Film 


390 Q 


5 


0.25 


TR 191 390RJ 


R178 


Potentiometer 


1 kQ 


- 


0.2 


TP 190 12E 1KN 


R11, R111 


Film 


120 Q 


5 


0.25 


TR 191 120RJ 


R179 


Film 


2.74 kQ 


1 


0.25 


TR 191 2K74F 


R15, R115 


Film 


. 100 kQ 


1 


0.25 


TR 191 100KF 


R180 


Potentiometer 


1 kQ 


- 


0.2 


TP 190 12E 1KN 


R16, R116 


Film 


900 kQ 


0.5 


0.25 


1AK 653 10 


R185 


Film 


5MQ 


1 


0.5 


TR 107 5M0F 


R17, R117 


Film 


470 kQ 


5 


0.25 


TR 191 470KJ 


R186 


Film 


2MQ 


1 


0.5 


TR 107 2M0F 


R21, R121 


Film 


71. 5Q 


0.5 


0.125 


TR 161 71R5D-1 


R187 


Film 


1 MQ 


0.5 


0.25 


1AK 653 11 


R22, R122 


Film 


301 Q 


0.5 


0.125 


TR 161 301RD-1 


R188 


Film 


499 kQ 


0.5 


0.5 


TR 163 499KD-1 


R23, R123 


Film 


137 Q 


0.5 


0.125 


TR 161 13ZRD-1 


R189 


Film 


200 kQ 


0.5 


0.125 


TR 161 200KD-1 


R24, R124 


Film 


301 Q 


0.5 


0.125 


TR 161 301RD-1 


R190 


Film 


100 kQ 


0.5 


0.125 


TR 161 100KD-1 


R25, R26 


Film 


75 Q 


0.5 . 


0.125 


TR 161 75RD-1 


R191 


Film 


49.9 kQ 


0.5 


0.125 


TR 161 49K9D-1 


R27, R127 


Film 


110Q 


0.5 


0.125 


TR 161 110RD-1 


R192 


Film 


200 kQ 


0.5 


0.125 


TR 161 200KD-1 


R28, R128 


Film 


150 Q 


0.5 


0.125 


TR 161 150RD-1 


R193 


Film 


100 kQ 


0.5 


0.125 


TR 161 100KD-1 


R35, R135 


Potentiometer 


lOkQ 


- 


0.2 


TP 190 12E 10KN 


R194 


Film 


48.7 kQ 


0.5 


0.125 


TR 161 48K7D-1 


R36, R136 


Potentiometer 


5kQ 


- 


0.15 


IAN 692 95 


R195 


Film 


100 kQ 


10 


0.25 


TR 191 100KK 


R37, R137 


Potentiometer 


1 kQ 


- 


0.15 


IAN 692 97 


R200 


Film 


1 kQ 


5 


0.25 


TR 191 1K0J 


R38, R138 


Potentiometer 


5kQ 


10 


' 0.2 


IAN 736 16 


R201- 


-R205Film 


10 MQ 


1 


0.5 


TR 107 10M0F 


R39, R139 


Film 


27 Q 


10 


0.25 


TR 191 27RK 


R206 


Film 


5MQ 


1 


0.5 


TR 107 5M0F 


R40, R140 


Film 


150 Q 


5 


0.25 


TR 191 150RJ 


R207 


Film 


2MQ 


1 


0.5 


. TR 107 2M0F 


R41, R141 


Film 


150Q 


5 


0.25 


TR 191 150RJ 


R208 


Film 


1 MQ 


0.5 ' 


0.25 


1AK 653 11 


R42, R142 


Film 


2.7 kQ 


5 


0.25 


TR 191 2K7J 


R209 


Film 


499 kQ 


0.5 


0.5 


TR 163 499KD-1 


R43, R143 


Film 


750 Q 


10 


0.25 


TR 191 750RK 


R210 


Film 


200 kQ 


0.5 


0.125 


TR 161 200KD-1 


R160 


Potentiometer 


lOkQ 




0.2 


TP 190i0A 10KN 


R211 


Film 


100 kQ 


0.5 


0.125 


TR 161 100KD-1 
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No. 


Type 


Value 


R212 


Film 


49.9 k43 


R213 


Film 


200 k£J 


R214 


Film 


lOOkQ 


R215 


Film 


49.9 k£} 



Tolerance 

± 


Max. 
lo.ad W 


Standard CSSH 


0.5 


0.125 


TR 16 i 49K9D-1 


0.5 


0.125 


TR 161 200KD-1 


0.5 


0.125 


TR 16t 100KD-1 


0.5 


0.125 


TR 161 49K9D-1 



Capacitors; 




No 


Type 


Val' le 


C1. C101 


P.E.T. 


22 000 pF 


C2, Cl 02 


Ceramic 


15 pF 


C3-C6, 

C 1 03— C 1 06 T rimmer 


20 pF 


C7, C107 


Feed-through 


470 pF 


C8y Cl 08 


Paper 


33 pF 


C10, Clio 


Ceramic 


10 pF 


C15, C115 


Ceramic 


82 pF 


C16, C116 


Ceramic 


1 500 pF 


C35, Cl 35 


Ceramic 


lOOOOpF 


C36, Cl 36 


Ceramic 


330 pF 


C50 


Electrolytic 


^0flF 


C170, C171 


Ceramic 


220 pF 


C172 


Electrolytic 


10 /iF 


C185 


Polystyrene 


0.1 jmF 


C186 


Polystyrene 


1 000 pF 


C187 


Ceramic 


82 pF 


Cl 88 


Trimmer 


20 pF 


Cl 89 


Trimmer 


12 pF 


C190 


Ceramic 


100 pF 


C191 


Ceramic 


0.1 /if 


C200 


Electrolytic 


1/rF 


C201 


Ceramic 


10 000 pF 



Tolornnce 
I % 


Max. DC 
voltage V 


Standair* CSSH 


10 


400 


TC 276 22nK 


5 


40 


1 K 754 1 5p J 




250 


1AK 701 63 


_ 


300 


1AK713 13 


5 


400 


WK711 33pJ 


10 


40 


TK 754 lOpK 


5 


40 


TK 754 82pJ 


-20 


40 


TK 744 InSS 


+50 


-20 


250 


TK 745 10nS 


+50 


5 


40 


TK 794 330pJ 




50 


TE 156 10/< 


10 


40 


TK 754 220pK 





10 


TE 003 10M 


1 


100 


WK716 01 lOOnD 


1 


100 


WK716 01 InD 


5 


250 


TK 755 82pJ 





250 


1AK 701 63 





250 


1AK701 62 


10 


250 


TK755 lOOpK 


-20 


32 


TK 783 lOOnZ 


+80 


- 


70 


TE 988 1// - PVC 


-20 


250 


TK745 lOnS 


+50 



No 


iype 


Value 


C202 


Oeramic 


1 000 pF 


C203 

C204 

C205 

C206 

C207 

C208 


Ceramic 

Polystyrene 

Polystyrene 

Ceramic 

Trimmer 

Trimmer 


220 pF 
0,1 iiF 
1 000 pF 
82 pF 
20 pF 
12 pF 


0209 


Ceramic 


0.1 //F 


0215. 0216 Electrolytic 
0217, 0218 Electrolytic 
0219. 0220 Electrolytic 


20 ,(/F 
50 iiF 
20 i/F 



Tolerance 
.f % 


Max DC 
voltage V 


Standnid CSSR 


-20 


250 


TK 745 InS 


+50 


10 


40 


T K 754 220pK 


1 


100 


WK 716 01 lOOnD 


1 


100 


WK 716 01 1nD 


5 


40 


TK 754 82pJ 


_ 


250 


1AK 701 63 


- 


250 


1AK 701 62 


-20 


32 


TK 783 100nZ 


f80 




25 


TE 154 20 H 


__ 


10 


TE 152 50 n 





25 


TE 1 54 20// 



Transformers and coils; 



Component 


Designation 


Drawing No 


No of tap 


No. of turns 


Wire 0 
in mrrt ■ 


Choke-coil 


L160-L162 


IAN 952 60 


1-2 


30 


0.25 



Further electrical components: 

Component Type-Value 



integrated circuit lO 170 
Diode E1 
Diode El 70 



MH 7400 
KA206 
LQ 1432 
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Kalibrdtor 

Kann6paTop 

Calibrator 

1AF 021 14.1 



Rezistors: 



No, 


Type 


Value 


Tolerance 

±% 


Max. 
toad W 


Standard CSSR 


R1 


Film 


1 .37 kQ 


1 


0.25 


TR 191 1K37F 


R2 


Film 


723 Q 


1 


0.25 


TR 191 723RF 


R3 


Film 


72.3 Q 


1 


0.25 


TR 191 72R3F 


R4 


Film 


8.06 Q 


1 


0.25 


TR 191 8R06F 


R5 


Trimmer 


220 Q 


- 


0.25 


TP 095 220RN 


R6 


Film 


3.3 kQ 


10 


0.25 


TR 213 3K3K 


R7 


Film 


2,2 kQ 


10 


0.25 


TR213 2K2K 


R8, R9 


Trimmer 


10kQ 


- 


0.25 


TP 095 10KN 


R10 


Film 


16.9 kQ 


2 


0.25 


TR 191 16K9G 


R11 


Film 


931 Q 


1 


0.25 


TR 191 931 RF 


R12 


Film 


1.47 kQ 


2 


0.25 


TR 191 1K47G 


R13 


Film 


16.9 kQ 


2 


0.25 


TR 191 16K9G 


R14 


Film 


12Q 


10 


0.25 


TR21312RK 


R15 


Film 


3.3 Q 


10 


0.25 


TR 213 3R3K 


R16 


Film 


150 Q 


10 


0.25 


TR213150RK 


R17, R18 Film 


820 Q 


10 


0.25 


TR213 820RK 



Capacitors; 



No. 


Type 


Value 


Tolerance 

±% 


Max. DC 
voltage V 


standard CSSR 


C1,C2 
C3, C5 


Metal 

Ceramic 


0.1 juf 
0,1 fjF 


5 

+80...-20 


250 

32 


TC206 lOOnJ 
TK783 lOOnZ 



Further electrical components: 



Component 




Type- Value 


Integrated circuit 


I01 


UCY74123N 


Diode 


El, E2 


KA261 


Diode 


E3 


KA206 



Zesilovac 

ycM/iMTeob 

Amplifier 

1AF 021 19 



Resistors: 



No. Type 


Value 


Tolerance 
± % 


Max. 
load W 


Standard CSSR 


R1.R201 Film 


910 kQ 


5 


0.25 


TR 191 910 KJ 


R2, R202 Film 


3MQ 


5 


0.25 


TR 151 3MB 


R3, R203 Film 


820 kQ 


5 


0.25 


TR 191 820KJ 


R4, R204 Film 


150 kQ 


5 


0.25 


TR 191 150KJ 


R5, R205 Trimmer 


100 kQ 


- 


0.5 


TP 012 100K 


R6, R206 Film 


10Q 


5 


0.25 


TR 191 10RJ 


R7, R207 Film 


10Q 


5 


0.25 


TR 191 10RJ 


R8, R208 Film 


27 Q 


5 


0.25 


TR 191 27RJ 


R9, R209 Film 


27Q 


5 


0.25 


TR 191 27RJ 


RIO, R210 Film 


10Q 


5 


0.25 


TR 191 10RJ 


R11,R211 Film 


22 Q 


5 


0.25 


TR 191 22RJ 


R12, R212 Film 


39.2 kQ 


1 


0.25 


TR 191 39K2F 


R13, R213 Film 


39 Q 


10 


0.25 


TR 191 39RK 


R14, R214 Film 


27 Q 


5 


0.25 


TR 191 27RJ 


R15, R215 Film 


1.8 kQ 


5 


0.25 


TR 191 1K8J 


R16, R216 Film 


100 Q 


5 


0.25 


TR 191 100RJ 


R17, R217 Film 


1.2 kQ 


5 


0.25 


TR 191 1K2J 


R18, R218 Film 


56.2 Q 


2 


0.25 


TR 191 56R2G 


R19, R219 Film 


22 Q 


10 


0.25 


TR 191 22RK 


R20, R220 Film 


100 Q 


2 


0.25 


TR 191 100RG 


R21.R221 Film 


430 Q 


5 


0.25 


TR 191 430RJ 


R22, R222 Film 


2kQ 


1 


0.25 


TR 191 2K0F 


R23, R223 Film 


68 Q 


5 


0.25 


TR 191 68RJ 


R24, R224 Trimmer 


100Q 


- 


0.5 


TP 095 100R 


R25, R225 Trimmer 


100 Q 


- 


0.5 


TP 095 100R 


R26, R226 Film 


1.5 kQ 


5 


0.25 


TR 191 1K5J 


R27, R227 Film 


2,4 kQ 


5 


0.25 


TR 191 2K4J 


R28, R228 Film 


/ 560 Q 


5 


0.25 


TR 191 560RJ 


R29, R229 Film 


1.2 kQ 


5 


0.25 


TR 191 1K2J 


R30, R230 Film 


54.9 Q 


1 


0.25 


TR 191 54R9F 


R31.R231 Film 


82 Q 


10 


0.25 


TR 191 82RK 


R32, R232 Film 


2.4 kQ 


5 


0.25 


TR 191 2K4J 


R33, R233 Film 


39 Q 


5 


0.25 


TR 191 39RJ 


R34, R234 Film 


10Q 


5 


0.25 

b 


TR 191 10RJ 
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No. Type 



Tolerance Max. Standard CSSn 

Value j. % load W 



No Type 



Ttrletance Max. Standard CSPR 

Value j. load W 



B35, R235 Film 
R36, R236 Film 
R37, R237 Film 
R41 Trimmer 

R42 Film 

R48, R248 Film 
R49, R249 Film 
R50, R250 Film 



R51.R251 


Film 


R52, R252 


Film 


R53, R253 


Trimmer 


R54, R254 


Film 


R55, R255 


Trimmer 


R56, R256 


Film 


R57, R257 


Film 


R58, R258 


Film 


R59, R259 


Film 


R60, R260 


Film 


R61. R261 


Film 


R62, R262 


Film 


R63, R263 


Film 


R64, R264 


Film 


R65, R265 


Film 


R66, R266 


Film 


R67, R267 


Film 


R68, R268 


Film 


R69, R269 


Film 


R70, R270 


Film 


R71.R271 


Film 


R72, R272 


Film 


R73. R273 


Film 


R74, R274 


Film 


R75. R275 


Film 


R76, R276 


Film 


R77, B277 


Film 


R78, R278 


Film 


R79. R279 


Film 


R80, R280 


Film 


R81, R281 


Film 



51.1 Q 1 

47 Q 5 

39.2 kQ 1 

4.7 kQ - 

1 kQ 1 

49.9 Q 0 5 

2.67 kQ 1 

2.67 ka 1 

27 a 10 

1.21 ka 2 

680 a - 

1 .21 ka 2 

1 ka 

66.5 a 1 

24 a 5 

4.7 a 5 

looa 1 

100 a 1 

681 a 2 

5ioa 5 

i.ska 10 

1 ka 5 

1 ka 5 

75 a 1 

75 a 1 

27 a 5 

27 a 5 

3ka 5 

1.5 ka 5 

100 Q 2 

100 a 2 

10 a 5 

3.32 ka 2 

3.32 kQ 2 

10Q 5 

27 a 10 

27 a 10 

10Q 10 

10Q 10 



0.25 


TR 191 51R1F 


0.25 


TR 191 47RJ 


0.25 


TR 191 39K2F 


0.5 


TP 095 4K7 


0.25 


TR 191 1K0F 


0.125 


TR 161 49R9D-1 


0.25 


TR 191 2K67F 


0.25 


TR 191 2K67F 


0.25 


TR 191 27RK 


0.25 


TR 191 1K21G 


0.5 


TP012 680R 


0.25 


TR 191 1K21G 


0.5 


TP0951K0 


0.25 


TR 191 66R5F 


0.25 


TR 191 24RJ 


2.05 


TR 191 4R7J 


0.25 


TR 191 100RF 


0.25 


TR 191 100RF 


0.25 


TR 191 681 RG 


0.25 


TR 191 510RJ 


0.25 


TR 191 1K5K 


0.25 


TR 191 1K0J 


0.25 


TR 191 1K0J 


0.25 


TR 191 75RF 


0.25 


TR 191 75RF 


0.25 


TR 191 27RJ 


0.25 


TR 191 27RJ 


0.25 


TR 191 3K0J 


0.25 


TR 191 1K5J 


0.25 


TR 191 100RG 


0.25 


TR 191 100RG 


0.25 


TR 191 10RJ 


0.25 


TR 191 3K32G 


0.25 


TR 191 3K32G 


0.25 


TR 191 10RJ 


0.25 


TR 191 27RK 


0.25 


TR 191 27RK 


0.25 


TR 191 10RK 


0.25 


TR 191 10RK 



R82, R282 Film 
R83, R283 Film 
R84, R284 Film 
R85, R285 Film 
R86, R286 Trimmer 
R87, R287 Film 
R88, R288 Film 
R89, R289 Trimmer 
R90, R290 Film 
R91 , R291 Film 
R92, R292 Film 
R93, R293 Film 
R94, R294 Film 
R95, FI295 Film 
R96, R296 Film 
R97, R297 Film 
R98, R298 Film 



R99 


Film 


R100 


Film 


R101 


Film 


R102 


Film 


R103 


Film 


R104 


Trimmer 


R105 


Film 


R106 


Film 


R107 


Film 


R108 


Trimmer 


R109 


Film 


R111 


Film 


R112 


Film 


R113 


Film 


R114 


Film 


R115 


Film 


R116 


Film 


R151, 


R152 Film 


R153, R154 Film 


R155 


Film 


R156 


Trimmer 


R157 


Film 



10 a 


10 


10 a 


10 


27 a 


10 


2.37 ka 


2 


680 a 


- 


2,37 ka 


2 


10a 


10 


1 ka 


— 


66.5 a 


1 


56.2 a 


2 


56.2 a 


2 


loa 


5 


10 a 


5 


27 a 


10 


27 a 


10 


1 ka 


2 


3.09 kQ 


1 


100 a 


1 


100 a 


1 


27 a 


5 


10 a 


10 


10Q 


10 


100a 




5.62 kQ 


1 


301 a 


1 


909 a 


1 


150 a 




1.2 ka 


5 


121 a 


2 


121 a 


2 


10Q 


5 


10Q 


5 


5.23 kQ 


1 


5.23 kQ 


1 


2 kQ 


5 


2.2 a 


5 


510 a 


5 


470 a 


— 


430 a 


5 



0.25 


TR 191 10RK 


0.25 


TR 191 10BK 


0.25 


TR 191 27RK 


0.25 


TR 191 2K37G 


0.5 


TP 012 680RN 


0.25 


TR 191 2K37G 


0.25 


TR 191 10RK 


0.5 


TP 095 1K0 


0.25 


TR 191 66R5F 


0.25 


TR 191 56R2G 


0.25 


TR 191 56R2G 


0.25 


TR 191 10RJ 


0.25 


TR 191 10RJ 


0.25 


TR 191 27RK 


0.25 


TR 191 27RK 


0.25 


TR 191 1K0G 


0.25 


TR 191 3K09F 


0.25 


TR 191 100RF 


0.25 


TR 191 100RF 


0.25 


TR 191 27RJ 


0.25 


TR 191 10RK 


0.25 


TR 191 10RK 


0.5 


TP 095 100R 


0.25 


TR 191 5K62F 


0.25 


TR 191 301 RF 


0.6 


TR 192 909RF 


0.5 


TP 012 150RN 


0.6 


TR 192 1K2J 


0.25 


TR 191 121RG 


0.25 


TR 191 121RG 


0.25 


TR 191 10RJ 


0.25 


TR 191 10RJ 


0.25 


TR 191 5K23F 


0.25 


TR 191 5K23F 


0.6 


TR 192 2K0J 


0.125 


TR 112 2R2J 


1 


TR 153 51 ORB 


0.5 


TP 095 470RN 


0.25 


TR 191 430RJ 




No. 


Type 


Value 


Tolerance 

t % 


Max, 
load W 


Standard CSSn 


No. 


Type 


Value 


Tolerance 
+ % 


Max. 
load W 


Stanford CSSR 














R367. R368 Film 


7.5 kQ 


5 


0.25 


TR 191 7K5J 


R158 


Film 


178 Q 


2 


0.25 


TR 191 178RG 


R369 


Film 


6.8 kQ 


10 


0.25 


TR 191 6K8K 


R159 


Film 


220 Q 


5 


2 


TR 182A 220RJ 


R370 


Film 


2.7 kQ 


10 


0.25 


TR 191 2K7K 


R160 


Film 


178 Q 


2 


0.25 


TR 191 178RG 


R371 


Film 


15 kQ 


10 


0.25 


TR 191 15KK 


R161 


Film 


430 Q 


5 


0.25 


TR 191 430RJ 


R372 


Film 


3.3 kQ 


5 


0.25 


TR 191 3K3J 


R162, R163 Film 


360 Q 


5 


0.6 


TR 192 360RJ 


R373 


Film 


910 (750) Q 


5 


1 


TR 153 910(750)RJ 


R164 


Film 


WkQ 


2 


0.25 


TR 191 10KG 


R374 


Film 


2.7 kQ 


10 


0.25 


TR 191 2K7K 


R165, R166 Film 


33 Q 


5 


0.25 


TR 191 33RJ 


R375 


Film 


6.8 kQ 


10 


0.25 


TR 191 6K8K 


R167 


Film 


10 kQ 


2 


0.25 


TR 191 10KG 














R168, R169 Film 


3.92 kQ 


1 


0.25 


TR 191 3K92F 














R170, R171 Film 


10Q 


10 


0.25 


TR 191 10RK 














R299 


Film 


2kQ 


6 


0.25 


TR 191 2K0J 














R300 


Film 


10 Q 


5 


0.25 ^ 


TR 191 10RJ 














R301 


Film 


10 Q 


5 


0.25 


TR 191 10RJ 


CaDacitors: 










R302 


Film 


2kQ 


5 


0.25 


TR 191 2K0J 














R303 


Film 


1 kQ 


2 


0.25 


TR 191 1K0G 


No. 


Type 


Value 


Tolerance 


Max. DC 


Standard CSSR 


R304 


Film 


3.09 kQ 


1 


0.25 


TR 191 3K09F 














R305, R306 Film 


27 Q 


10 


0.25 


TR 191 27RK 








-20 






R307. R308 Film 


100 Q 


1 


0.25 


TR 191 100RF 


Cl, C201 


Ceramic 


22 000 pF 


40 


TK 744 22nS 


R309 


Film 


27 Q 


5 


0.25 


TR 191 27RJ 








+50 






R310, R311 Film 


10 Q 


10 


0.25 


TR 191 10RK 


C2, C202 


Trimmer 


25 pF 


— 


200 


WN 704 24 


R312 


Trimmer 


100 Q 


— 


0.5 


TP 095 100R 


C3, C203 


Ceramic 


18 pF 


10 


40 


TK 754 18pK 


R313 


Film 


5.62 kQ 


1 


0.25 


TR 191 5K62F 


C4, C204 


Trimmer 


5pF 


- 


400 


WK 701 09 


R314 


Film 


301 Q 


1 


0.25 


TR 191 301 RF 


C5, C205 


Electrolytic 




- 


35 


TE 005 10M 


R315 


Film 


909 Q 


1 


0.6 


TR 192 909RF 








-20 






R317 


Film 


1.2 kQ 


5 


0.6 


TR 192 1K2J 


C6, C206 


Ceramic 


4 700pF 


+50 


40 


TK 744 4n7S 


R318 


Film 


27 Q 


10 


0,25 


TR 191 27RK 








-20 






R319, R320 Film 


121 Q 


2 


0.25 


TR 191 121RG 


C7, C207 


Ceramic 


,10 000 pF 


+50 


40 


TK 744 lOnS 


R321, R322 Film 


10 Q 


5 


0.25 


TR 191 10RJ 


C9, C209 


Ceramic 


1.5 pF 


0.5 


400 


TK 656 1p5D 


R323, R324 Film 


5.23 kQ 


1 


0.25 


TR 191 5K23F 


CIO. C210 


Electrolytic 


WfiF 


_ 


10 


TE 003 10M 


R326 


Film 


150Q 


— 


0.5 


TP 012 150RN 








—20 






R351-R353Film 


2.2 kQ 


10 


0.25 


TR 191 2K2K 


C11,C211 


Ceramic 


22 000 pF 


-4-RA 


40 


TK 744 22nS 


R354. R355 Film 


10Q 


10 


0.25 


TR 191 10RK 














R356 


Film 


2.2 kQ 


10 


0.25 


TR 191 2K2K 


C12, C212 


Ceramic 


1pF 


0.5 


400 


TK 656 IpOD 


R357 


Film 


10Q 


10 


0.25 


TR 191 10RK 


C13, C213 


Ceramic 


10 000 pF 


—20 


40 


TK 744 lOnS 


R358 


Film 


2.2 kQ 


10 


0.25 


TR 191 2K2K 








+50 






R359 


Film 


1.5 kQ 


10 


0.25 


TR 191 1K5K 


C14, C214 


Trimmer 


3-12 pF 


— 


250 


1AK701 62 


R360 


Film 


2.2 kQ 


10 


0.25 


TR 191 2K2K 


C15, C215 


Electrolytic 


lOyWF 


— 


35 


TE 005 10M 


R365 


Film 


5.6 kQ 


10 


0.25 


TR 191 5K6K 


C16, C216 


Ceramic 


4 700 pF 


-20 


40 


TK 744 4n7S 


R366 


Film 


5.6 kQ 


10 


0.25 


TR 191 5K6K 








+50 







73 




No. Type 


Value 


Tolerance 
± % 


Max. DC 
voltage V 


standard CSSR 


C17, C217 Ceramic 


1 000 pF 


-20 

+50 


250 


TK 745 InOS 


C18, C218 Electrolytic 


50 /iF 


- 


10 


TE 152 50/(V 


C19, C219 Electrolytic 


50 //F 


- 


10 


TE 152 50|<V 


C20, C220 Ceramic 


4 700 pF 


-20 

+50 


40 


TK 744 4n7S 


C21,C221 Ceramic 


1 000 pF 


-20 

+50 


250 


TK 745 InOS 


C22, C222 Ceramic 


10 000 pF 


-20 

+50 


40 


TK 744 lOnS 


C24, C224 Ceramic 


0.1 fiF 


-20 

+80 


32 


TK 783 lOOnZ 


C52, C252 Trimmer 


25 pF 


- 


200 


WN 704 24 


C53, C253 Ceramic 


68 pF 


5 


250 


TK 755 68pJ 


C54, C254 Ceramic 


3.3 pF 


0.5 


250 


TK 755 3p3D 


C55, C255 Ceramic 


3.3 pF 


0.5 


250 


TK 755 3p3D 


C56, C256 Ceramic 


10 pF 


10 


250 


TK 755 10pK 


C57, C257 Ceramic 


10 pF 


10 


250 


TK755 lOpK 


C58, C258 Ceramic 


330 pF 


10 


40 


TK 754 330pK 


C59, C259 Ceramic 


1 000 pF 


-20 

+50 


250 


TK745 InOS 


C60, C260 Ceramic 


2 200 pF 


-20 

+50 


40 


TK 744 2n2S 


C61,C261 Ceramic 


2 200 pF 


-20 

+50 


40 


TK 744 2n2S 


C62, C262 Ceramic 


4 700 pF 


-20 

+50 


40 


TK 744 4n7S 


C63, C263 Trimmer 


25 pF 


- 


200 


WN 704 24 


C64, C264 Ceramic 


22 pF 


10 


40 


TK 754 22pK 


C65. C265 Ceramic 


6.8 pF 


1 


40 


TK 754 6p8F 


C66, C266 Ceramic 


6.8 pF 


1 


40 


TK 754 6p8F 


C67, C267 Ceramic 


4 700 pF 


-20 

+50 


40 


TK 744 4n7S 


C68, C268 Ceramic 


3.9 pF 


0.5 


250 


TK 755 3p9D 


C69, C269 Trimmer 


25 pF 


- 


200 


WN 704 24 



No. 


Type 


Value 


Tolerance 
± % 


Max DC 
voltage V 


Standard CSSR 


C70, C270 


Ceramic 


2 200 pF 


-20 

+50 


250 


TK 745 2n2S 


C71, C271 


Ceramic 


8.2 pF 


1 


250 


TK 755 8p2F 


C72, C272 


Ceramic 


8.2 pF 


1 


250 


TK 755 8p2F 


C151 


Ceramic 


10 000 pF 


-20 

+50 


40 


TK 744 lOnS 


C 1 52— C 1 55 Ceramic 


3.3 (5.6) pF 


0.5 


250 


TK 755 3p3 (5p6)D 


Cl 56 


Ceramic 


4 700 pF 


-20 

+50 


250 


TK 745 4n7S 








-20 




TK 74510nS 


C300 


Ceramic 


10 000 pF 


+50 


250 


C301 


Electrolytic 


20 fiF 


- 


25 


TE 154 20 //V 


C302 


Ceramic 


0.1 ^F 


-20 

+80 


32 


TK 783 lOOnZ 








—20 




TK 783 100nZ 


C303 


Ceramic 


0.1 ^F 


+80 


32 


C304 


Electrolytic 


20 


- 


25 


TE 154 20 /<V 


C351 — C353 Ceramic 


22 000 pF 


-20 

+50 


40 


TK 744 22nS 


C354 


Ceramic 


100 pF 


5 


40 


TK 754 100pJ 


C355 


Ceramic 


330 pF 


5 


40 


TK 754 330pJ 


C357 


Ceramic 


1 500 pF 


20 


40 


TK 724 1n5M 



Transformers and colls: 


Component Designation 


Drawing No. 


No. of tap 


No. of turns 


Wirei 
in mn 



Core L1,L2, L51-L56, 

LI 51, LI 52, L201, 

L202, L253-L256 1AA 436 36 
Choke-coil L3, L4, L203, 

L204, L301 IAN 952 60 1-2 30 0.25 
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Further electrical components: 



Synchroniza£nf zesilova5 

yCM/IMTenb CMHXpOHMSaqMH 
Type - Value Drawing No. Synchronizing ampiifier 

1AF02121 



Integrated circuit lO 1 , lO 201 


MAA 741 




Integrated circuit 10 351 


MH 7400S 




Integrated circuit lO 365 


MH 7472 




Diode El, E2, E201.E202 


KA136 




Pair of transistors E3 -f E4, 


E203 + E204 


BF256B 


IAN 11495 


Transistor E5, E7, E10, E11, 
E15, E16, E205, E207, E210, 


E211, E215. E216 


BFY90T/2 


1AN 113 93 


Transistor E6, E206 


KC149-T092 




Transistor E8, E208 


BSX29 


IAN 145 30 


Diode E9, E209, E14, E214 


KZ260/6V8 




Diode E12, E212 


KZ260/5V1 




Diode El 3, E213 


KA206 




Pair of transistors E51 + E52, 




/ 


E55 + E56, E58 + E59, 

E60 + E61,E62 + E63, 

E64 + E65, E151 +E152, 
E251 + E252, E255 + E256, 


E258 + E259, E260 + E261 , 






E262 + E263, E264 + E265, 


E266 + E267 


BFY90T/2 


1AN 116 19 


Quadruple of transistors E53, 


E54, E253, E254 


KAS44 




Set of diodes E66 + E67, 

E68 + E69, E268 + E269, 


E270 + E271 


KA206 


IAN 112 93. 


Diode E57, E257 


KZ260/5V6 




Diode E365, E366, E370, E373 


KA221 




Diode E367, E368, E374, E375 


KZ260/10 




Transistor E369, E372 


TR15 




Transistor E371 


KC508 





Resistors: 



No. 


Type 


Value 


Tolerance 
+ % 


Max. 
load W 


Standard CSSR 


R1 


Film 


47 Q 


10 


0.25 


TR 191 47RK 


R2 


Film 


27 2 


10 


0.25 


TR 191 27RK 


R3 


Film 


47 Q 


10 


0.25 


TR 191 47RK 


R4 


Film 


2.7 kQ 


5 


0.25 


TR 191 2K7J 


R5 


Film 


2;7kQ 


5 


0.25 


TR 191 2K7J 


R6 


Film 


121 Q 


2 


0.25 


TR 191 121RG 


R8 


Film 


100 Q 


5 


0.25 


TR 191 100RJ 


R9 


Film 


100 Q 


5 


0.25 


TR 191 100RJ 


RIO 


Film 


887 2 


1 


0.25 


TR 191 887RF 


R11 


Trimmer 


470 Q 


- 


0.5 


TP 012 470RN 


R12 


Film 


887 Q 


1 


0.25 


TR 191 887RF 


R21 


Film 


47 Q 


10 


0.25 


TR 191 47RK 


R22 


Film 


27 Q 


10 


0.25 


TR 191 27RK 


R23 


Film 


47 Q 


10 


0.25 


TR 191 47RK 


R24, R25 


Film 


2.7 2 


5 


0.25 


TR 191 2K7J 


R26 


Film 


82.5 Q 


2 


0.25 


TR 191 82R5G 


R28 


Film 


100 Q 


5 


0.25 


TR 191 100RJ 


R29 


Film 


100Q 


5 


0.25 


TR 191 100RJ 


R31 


Film 


887 Q 


1 


0.25 


TR 191 887RF 


R32 


Trimmer 


470 Q 




0.5 


TP 012 470RN 


R33 


Film 


. 887 Q 


1 


0.25 


TR 191 887RF 


R41 


Film 


47 Q 


10 


0.25 


TR 191 47RK 


R42 


Film 


27 Q 


10 


0.25 


TR 191 27RK 


R43 


Film 


47 Q 


10 


0.25 


TR 191 47RK 


R44, R45 


Film 


2.7 kQ 


5 


0.25 


TR 191 2K7J 


R46 


Film 


121 Q 


2 


0.25 


TR 191 121RG 


R48, R49 


Film 


100 Q 


5 


0.25 


TR 191 100RJ 


R50 


Film 


887 Q 


1 


0.25 


TR 191 887RF 


R51 


Trimmer 


470 Q 




0.5 


TP012 470RN 


R52 


Film 


887 Q 


1 


0.25 


TR 191 887RF 


R61, R62 


Film 


680 Q 


5 


0.25 


TR 191 680RJ 


R63, R64 


Film 


47 Q 


5 


0.25 


TR 191 47RJ 


R66 


Film 


1.5 kSJ 


5 


0.25 


TR 191 1K5J 


R67, R68 


Film 


220 Q 


5 


0.25 


TR 191 220RJ 
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Type 



Tolerance 
± % 



Max. 
load W 



Standard CSSR 



R69 


Film 


68 Q 


R70, R71 


Film 


1.3 kB 


R72 


Film 


100 Q 


R73 


Film 


27 Q 


R74 


Film 


330 Q 


R75 


Film 


1.8 kQ 


R76 


Film 


390 Q 


R77 


Film 


1.5 kQ 


R78 


Film 


47 Q 


R79 


Film 


1.2 kQ 


R80 


Film 


33 Q 


R81 


Film 


33 kQ 


R82 


Film 


270 Q 


R83 


Film 


2.7 kJJ 


R84 


Film 


3.6 kQ 


R85 


Film 


1 5kQ 


R86 


Film 


47 Q 


R87 


Film 


47 Q 


R88 


Film 


120 Q 


R91, R92 


Film 


68 Q 



5 

5 

5 

5 

5 

5 

-6 

5 

5 

5 

10 

10 

5 

5 

5 

5 

10 

10 

5 

5 



0.25 

0.25 

0.25 

0.25 

0.25 

1 



TR 191 68RJ 
TR 191 1K3J 
TR 191 100RJ 
TR 191 27RJ 
TR 191 330RJ 
TR 181A 1K8J 



0.25 


TR 191 390RJ 


0.25 


TR 191 1K5J 


0.25 


TR 191 47RJ 


0.25 


TR 191 1K2J 


0.25 


TR 191 33RK 


0.25 


TR 191 33KK 


0.25 


TR 191 270RJ 


0.25 


TR 191 2K7J 


0.25 


TR 191 3K6J 


0.25 


TR 191 1K5J 


0.25 


TR 191 47RK 


0.25 


TR 191 47RK 


0.25 


TR 191 120RJ 


0.25 


TR 191 68RJ 




% 



Caoacitors: ■ — — 


No 


Type 


Value 


Tolerance 
+ % 


Max. DC 
voltage V 


Standard CSSR 




C1 


Ceramic 


6 800pF 


-20 

-F50 


40 


TK 744 6n8S 




C3 


Ceramic 


3 300 pF 


-20 

+50 


40 


TK 744 3n3S 




C21 


Ceramic 


6 800pF 


-20 

+50 


40 


TK 744 6n8S 




C24 


Ceramic 


3 300pF 


-20 

+50 


40 


TK 744 3n3S 




C41 


Ceramic 


6 800pF 


-20 

+50 


40 


TK 744 6n8S 




C43 


Ceramic 


3 300 pF 


-20 

+50 


40 


TK 744 3n3S 





Tolerance Standard CSSR 

Type Value 40/^ voltage V 



C61 


Ceramic 


C62 


Ceramic 


C63 


Ceramic 


C64 


Electrolytic 


C65 


Ceramic 


C66 


Ceramic 


C67 

C69, C70 

C71 

C72 


Ceramic 

Electrolytic 

Ceramic 

Ceramic 



27 pF 


10 




-20 


680 pF 


+50 




-20 


lOOOOpF 


+50 


5 fif 


- 




-20 


4 700 pF 


+50 




-20 


2 200 pF 


+50 


27 pF 


10 


20 //F 


— 


22 pF 


10 


3.3 pF 


10 



40 


TK 754 27pK 


250 


TK 745 680pS 


40 


TK 744 lOnS 


15 


TE 004 5M 


40 


TK 744 4n7S 


40 


TK 744 2n2S 


40 


TK 754 27pK 


15 


TE 004 20M 


40 


TK 754 22pK 


250 


TK 755 3p3K 



Transformer s and coils: 

_ . Designation 

Component 



Core 



L1,L2, L21.L22, 
L41.L42, L61. 
L62, L63, L64. 
L65, L66, L67 



Drawing No 



1AA436 36 



Further elect rical components: 

Component ' Value 



Drawing No 



Pair of transistors El + E2, 
E21 + E22, E41 + E42, 
E63 + E64 



BFY90T/2 



IAN 11619 
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Component 


Type - Value 




Drawing No. 


Set of diodes E4 + E5, E3 + E6, 
E24 + E25, E23 -f- E26, 

E44 + E45, E43 + E46 


KA206 




IAN 115 00,1 


Pair of transistors E61 + E62 


BSX29 


4^ 


IAN 114 56 


Transistor E65, E68 


BSX29 




IAN 145 30 


Diode E66 
Transistor E67 


KA221 

BFY90T/2 




IAN 113 93 



Spou§t^i obvody 
CxeMbi sanycKa 
Triggering circuits 

1AF021 231 



Resistors; 



No 


Type 


Value 


Tolerance 

± % 


Max. 
toad W 


Standard CSSR 


R1 


Film 


10Q 


10 


0.25 


TR 191 10RK 


R2 


Film 


1 MQ 


10 


0.25 


TR 191 1M0K 


R3 


Film 


10Q 


10 


0.25 


TR 191 10RK 


R4 


Film 


56 Q 


10 


0.25 


TR 191 56RK 


R5 


Film 


470 Q 


5 


0.25 


TR 191 470RJ 


R6 


Film 


1 MQ 


10 


0.25 


TR 191 1M0K 


R7 


Film 


470 kQ 


10 


0.25 


TR 191 470KK 


R8 


Film 


^0Q 


10 


0.25 


TR 191 10RK 


R9 


Film 


100Q 


10 


0.25 


TR 191 100RK 


RIO 


Film 


^.^5kQ 


1 


0.25 


TR 191 1K15F 


R11,R12 


Film 


10Q 


10 


0.25 


TR 191 10RK 


R13 


Film 


22 Q 


10 


0.25 


TR 191 22RK 


R14, R15 


Film 


2.21 kQ 


2 


0.25 


TR 191 2K21G 


R16 


Film 


5.6 kQ 


10 


0.25 


TR 191 5K6K 


R17 


Film 


2kQ 


5 


0.25 


TR 191 2K0J 


R18 


Trimmer 


3,3 kQ 


- 


0.5 


TP 095 3K3N 


R19 


FHm 


270 Q 


10 


0.25 


TR 191 270RK 


R20 


FHm 


22 Q 


10 


0.25 


TR 191 22RK 



No 


Type 


Value 


Tolerance 
± % 


Max. 
load W 


standard CSSR 


R21 


Film 


100Q 


10 


0.25 


TR 191 100RK 


R22 


Film 


56 Q 


10 


0.25 


TR 191 56RK 


R23, R24 


Film 


10Q 


10 


0.25 


TR 191 10RK 


R25, R26 


Film 


2.21 kQ 


2 


0.25 


TR 191 2K21G 


R27 


Film 


10Q 


10 


0.25 


TR 191 10RK 


R28 


Film 


22 Q 


5 


0.25 


TR 191 22RJ 


R29 


Film 


1 kQ 


10 


0.25 


TR 191 1K0K 


R30 


Film 


2.15 kQ 


2 


0.25 


TR 191 2K15G 


R31 


Film 


750 Q 


2 


0.25 


TR 191 750RG 


R32 


Film . 


1 kQ 


10 


0.25 


TR 191 1K0K 


R33-R36 


Film 


10Q 


10 


0.25 


TR 191 10RK 


R37 


Film 


2.15 kQ 


2 


0.25 


TR 191 2K15G 


R38-R41 


Film 


10Q 


10 


0.25 


TR 191 10RK 


R42 


FHm 


750 Q 


2 


0.25 


TR 191 750RG 


R43-R44 


Film 


100 Q 


2 


0.25 


TR 191 100RG 


R45 


Film 


10Q 


10 


0.25 


TR 191 10RK 


R46 


Film 


470 Q 


5 


0.25 


TR 191 470RJ 


R47 


Film 


10Q 


10 


0.25 


TR 191 10RK 


R48 


Film 


2.51 kQ 


1 


0.25 


TR 191 2K51F 


R49 


Film 


332 Q 


2 


0.25 


TR 191 332RG 


R50 


Film 


100 kQ 


10 


0.25 


TR 191 100KK 


R51-R53 


Film 


10Q 


10 


0.25 


TR 191 10RK 


R54 


Film 


2.51 kQ 


1 


0.25 


TR 191 2K51F 


R55 


Film 


10Q 


10 


0.25 


TR 191 10RK 


R56 


Film 


43 kQ 


5 


0.25 


TR 191 43KJ 


R57 


Film 


82 kQ 


5 


0.25 


TR 191 82KJ 


R58 


Film 


4.32 kQ 


1 


0.25 


TR 191 4K32F 


R59 


Film 


3.57 kQ 


1 


0.25 


TR 191 3K57F 


R60, R61 . 


Film 


10Q 


10 


0.25 


TR 191 10RK 


R62 


Film . 


2.8 kQ 


1 


0.25 


TR 191 2K8F 


R63 


Film 


2.37 kQ 


1 


0.25 


TR 191 2K37F 


R64 


Film 


442 Q 


1 


0.25 


TR 191 442RF 


R65 


Film 


3.01 kQ 


1 


0.25 


TR 191 3K01F 


R66 


Film 


2.61 kQ 


1 


0.25 


TR 191 2K61F 


R67 


Film 


120 Q 


1 


0.26 


TR 191 120RF 


R68 


Film 


560 Q 


10 


0.25 


TR 191 560RK 


R69 


Film 


2.61 kQ 


1 


0.25 


TR 191 2K61F 


R70 


Film 


120 Q 


1 


0.25 


TR 191 120RF 


R71 


Film 


560 Q 


10 


0.25 


TR 191 560RK 
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standard CSSR 



R111 ' 

R112 

R113 

R114 

R115 

R116 

R117,R118 

R119 

R120, R121 

R122 

R123 

R124 

R125 

R126 

R127 

R128 



Film 

Film 

Film 

Film 

Film 

Film 

Film 

Film 

Film 

Film 

Film 

Film 

Film 

Film 

Trimmer 
Trimmer 
Film 
Film 
Film 
Film 
Film 
Film 
Film 
10 Film 
Film 
Film 
Film 
Film 
Film 
Film 
118 Film 
Film 
121 Film 
Film 
Film 

T rimmer 

Film 

Film 

Film 

Film 



562 £i 
2k£2 
27 Q 
10Q 
2 21 kQ 
27 CJ 
10 Q 
2.21 kQ 
560 Q 
2.4 kQ 
51.1 Q 
750 Q 
2.4 kQ 
270 Q 
3.3 kQ 
330 Q 
47 Q 
4.64 kQ 
1 MQ 
10Q 
56Q 
470 Q 
100 kQ 
51 kQ 
10 kQ 
470 kQ 
1 MQ 
10Q 
100Q 
1.15 kQ 
10 Q 
22 Q 
2.21 kQ 
5.6 kQ 
2kQ 
3.3 kQ 
270 Q 
22 Q 
100 Q 
56 Q 



0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.5 

0.5 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.5 

0.25 

0.25 

0.25 

0.25 



TR 191 562F 
TR 191 2K01 
TR 191 27RI 
TR 191 10RI 
TR 191 2K2 
TR 191 27R 
TR 191 10R 
TR 191 2K2 
TR 191 560 
TR 191 2K4 
TR 191 51F 
TR 191 75C 
TR 191 2Kr 
TR 191 27( 
TP 095 3K: 
TP 095 33( 
TR 191 471 
TR 191 4K 
TR 191 1W 
TR 191 10 
TR 191 56 
TR 191 47 
TR 191 1C 
TR 191 51 
TR 191 1( 
TR 191 41 
TR 191 II 
TR 191 1' 
TR 191 1 
TR 191 1 
TR 191 1 
TR 191 2 
TR 191 2 
TR 191 i 
TR 191 : 
TP 095 0 
TR 191 : 
TR 191 : 
TR 191 
TR 191 
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Capacitors; 



Transformers and coils: 



No. 


Type 


Value 


Tolerance 

±% 


Max. DC 
voltage V 


standard CSSR 


Cl 


Tubular 


10 000 pF 


10 




400 


TC 208 lOnK 








-20 








C2 


Ceramic 


10 000 pF 


+50 




40 


TK 744 lOnS 


C3 


Ceramic 


22 pF 


5 




250 


TK 755 22pJ 


C4 


Ceramic 


5.6 (6.8) pF 


0.5 




400 


TK 656 5p6 (6p8)D 


C5, C6 


Ceramic 


100 pF 


10 




250 


TK 755 lOOpK 


C7 


Ceramic 


220 pF 


20 




400 


TK 626 220pM 


C8-C10 


Ceramic 


100 pF 


10 




250 


TK 755 lOOpK 


C11 


Ceramic 


10 000 pF 


-20 . . . 


+50 


250 


TK 755 10KS 


C12, C13 


Ceramic 


10 000 pF 


-20 . . . 


+50 


40 


TK744 10nS 


C14 


Ceramic 


1 000 pF 


-20 . . . 


+50 


40 


TK 744 InOS 


C15, C16 


Ceramic 


10 000 pF 


-20 . . . 


+50 


40 


TK744 10nS 








-20 








C80 


Ceramic 


10 000 pF 


+50 




40 


TK744 10nS 


C81 


Ceramic 


6.8 pF 


0.5 




40 


TK 754 6p8D 








-20 








C82 


Ceramic 


10 000 pF 


+50 




40 


TK 744 lOnS 


C83 


Ceramic 


6.8 pF 


0.5 




40 


TK 754 6p8D 








-20 








C84 


Ceramic 


1 000 pF 


+50 




40 


TK 744 InOS 


C85 


Ceramic 


10 pF 


10 




40 


TK 754 lOpK 


C101 


Tubular 


10 000 pF 


10 




400 


TC 2081 OnK 


Cl 02 


Ceramic 


22 pF 


10 




250 


TK 755 22pK 


Cl 03 


Ceramic 


0.1 fjf 


-20 




32 


TK 783 lOOnZ 








+80 








C104 


Ceramic 


10 000 pF 


-20... 


+50 


40 


TK 744 lOnS 


C105 


Ceramic 


22 pF 


5 




250 


TK 755 22p J 


C106 


Ceramic 


5.6 (6.8) pF 


0.5 




400 


TK 656 5p6(6p8)D 


C107 


Ceramic 


100 pF 


10 




250 


TK 755 lOOpK 


C108 


Ceramic 


220 pF 


20 




400 


TK 626 220pM 


Cl 09— Cl 1 2 Ceramic 


100 pF 


10 




250 


TK 755 lOOpK 


C113 


Ceramic 


lOOOOpF 


-20 . . 


+50 


250 


TK 745 lOkS 


Cl 14, Cl 15 Ceramic 


10 000 pF 


-20 . . , 


.+50 


40 


TK 744 lOnS 


C116 


Ceramic 


1 000 pF 


-20.. 


+50 


40 


TK 744 InOS 


Cl 17, Cl 10 Ceramic 


10 000 pF 


-20 . . , 


+50 


40 


TK 744 lOnS 



Component 


Designation Drawing No 


No. of tap 


No, of lurns 

tn mm 


Choke-coil 

Core 


LI, L2, L80, L101, IAN 952 64 
L102 

L3-L8, L103-L108 1 AA 466 03 


1-2 


5 0.15 


Further electrical components: 


Component 


Type - Value 




Drawing No 



Integrated circuit lO 1 , lO 1 01 

Transistor E2, E102 

Pair of transistors E3 4- E4, 

E5 + E6, E7-f E10, 

E8 4-E9. E103 4-E104, 

E105 + E106, E107 + E110, 
E108 + E109 

Pair of transistors Ell + E12, 
E111 +E112 

Transistor El 7, E18, E115, E116 
Transistor E80, E81 
Transistor E83 
Diode E84 



K500LP216 

KF907 



BFY90T/2 

BF479S 

BF506 

BFY90T/2 

KC237B 

KZ260/5V6 



IAN 149 33 



1AN 116 19 
IAN 151 67 
IAN 113 93 



Rozmitacf generdtory 
reHeparopbi KanaioiqeMCfi HacTOTM 
Sweeping generators 

1AF021 24 



Resistors: 



No. 


Type 


Value 


Tolerance 
± % 


Max. 

loadW 


Standard CSSR 


R1 


Film 


lOkQ 


10 


0.25 


TR 191 10KK 


R2 


Film 


5.1 kQ 


5 


0.25 


TR 191 5K1J 


R3 


Film 


1.82 kQ 


1 


0.25 


TR 191 1K82F 
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No. 


Type 


Value 


Tolerance 
± % 


Max. 
load W 


Standard CSSR 


No. 


Type 


Value 


Tolerance 

±% 


Max. 

loadW 


Standard CSSR 


R4 


Film 


3.92 kQ 


1 


0.25 


TR 191 3K92F 


R50 


Film 


1 kQ 


10 


0.25 


TR 191 1K0K 


R5 


Film 


7.5 kQ 


1 


0.25 


TR 191 7K5F 


R51 


Film 


301 Q 


1 


0.25 


TR 191 301 RF 


R6 


Film 


383 Q 


1 


0.25 


TR 191 383RF 


R52 


Film 


100Q 


1 


0.25 


TR 191 100RF 


R7, R8 


Film 


33 Q 


10 


0.25 


TR 191 33RK 


R53 


Film 


3.32 kQ 


1 


0.25 


TR 191 3K32F 


R9 


Film 


22 Q 


10 


0.25 


TR 191 22RK 


R54 


Film 


1.8 kQ 


10 


0.25 


TR 191 1K8K 


RIO 


Film 


1.5 kQ 


10 


0.25 


TR 191 1K5K 


R55, R56 


Film 


lOkQ 


10 


0.25 


TR 191 10KK 


R11 


Film 


10 Q 


10 


0.25 


TR 191 10RK 


R57 


Film 


100 kQ 


10 


0.25 


TR 191 100KK 


R12 


Film 


18.2 kQ 


1 


0.25 


TR 191 18K2F 


R58 


Film 


1 kQ 


10 


0.25 


TR 191 1K0K 


R13 


Film 


3kQ 


5 


0.25 


TR 191 3K0J 


R59, R60 


Film 


10 kQ 


10 


0.25 


TR 191 10KK 


R14 


Film 


511 Q 


1 


0.25 


TR 191 511RF 


R61 


Film 


1 kQ 


10 


0.25 


TR 191 1K0K 


R15 


Film 


14 kQ 


2 


0.25 


TR 191 14KG 


R62 


Film 


10 kQ 


10 


0.25 


TR 191 10KK 


R16 


Film 


1.21 kQ 


1 


0.25 


TR 191 1K21F 


R63-R65 


Film 


2.2 kQ 


10 


0.25 


TR 191 2K2K 


R17 


Film 


2kQ 


1 


0.25 


TR 191 2K0F 


R66 


Film 


2kQ 


1 


0.25 


TR 191 2K0F 


R18 


Film 


2.43 kQ 


1 


0.25 


TR 191 2K43F 


R67 


Film 


470 Q 


10 


0.25 


TR 191 470RK 


R19 


Film 


3.01 kQ 


1 


0.25 


TR 191 3K01F 


R68 


Film 


12Q 


10 


0.25 


TR 191 12RK 


R20 


Film 


1 kQ 


1 


0.25 


TR 191 1K0F 


R69 


Film 


1 kQ 


10 


0.25 


TR 191 1K0K 


R21 


Film 


82.5 Q 


1 


0.25 


TR 191 82R5F 


R70 


Film 


220 Q 


10 


0.25 


TR 191 220RK 


R22, R23 


Film 


10 kQ 


1 


0.25 


TR 191 10KF 


R71 


Film 


27 Q 


10 


0.25 


TR 191 27RK 


R24 


Film 


2.21 kQ 


1 


0.25 


TR 191 2K21F 


R72 


Film 


10Q 


10 


0.25 


TR 191 10RK 


R25 


Film 


3.32 kQ 


1 


0.25 


TR 191 3K32F 


R73 


Film 


2.2 kQ 


10 


0.25 


TR 191 2K2K 


R26 


Film 


681 Q 


1 


0.25 


TR 191 681RF 


R74 


Film 


1 kQ 


10 


0.25 


TR 191 1K0K 


R27 


Film 


1.21 kQ 


1 


0.25 


TR 191 1K21F 


R75 


Film 


220 Q 


10 


0.25 


TR 191 220RK 


R28 


Film 


10Q 


10 


0.25 


TR 191 10RK 


R76 


Film 


301 Q 


1 


0.25 


TR 191 301 RF 


R29 


Film 


3kQ 


5 


0.25 


TR 191 3K0J 


R77 


Film 


182 Q 


1 


0.25 


TR 191 182RF 


R30 


Film 


10Q 


10 


0.25 


TR 191 10RK 


R78, R79 


Film 


2.2 Q 


5 


0.125 


TR 212 2R2J 


R31 , R32 


Film 


3.3 kQ 


10 


0.25 


tR 191 3K3K 


R80 


Film 


22 kQ 


10 


0.25 


TR 191 22KK 


R33 


Film 


4.99 kQ 


1 


0.25 


TR 191 4K99F 


R82 


Film 


10kQ 


10 


0.25 


TR 191 10KK 


R34 


Film 


8.2 kQ 


10 


0.25 


TR 191 8K2K 


R83 


Film 


150 Q 


10 


0.25 


TR 191 150RK 


R35 


Film 


220 Q 


10 


0.25 


TR 191 220RK 


R103 


Film 


1.82 kQ 


1 


0.25 


TR 191 1K82F 


R36 


Film 


10 kQ 


5 


0.25 


TR 191 10KJ 


R104 


Film 


3.92 kQ 


1 


0.25 


TR 191 3K92F 


R38, R39 


Film 


5.62 kQ 


1 


0.25 


TR 191 5K62F 


R107, R108 Film 


32 Q 


10 


0.25 


TR 191 33RK 


R40 


Film 


68.1 kQ 


1 


0.25 


TR 191 68K1F 


R110 


Film 


1.5 kQ 


10 


0.25 


TR 191 1K5K 


R41 


Film 


2.21 kQ 


1 


0.25 


TR 191 2K21F 


R112 


Film 


18.2 kQ 


1 


0.25 


TR 191 18K2F 


R42, R43 


Film 


1.21 kQ 


1 


0.25 


TR 191 1K21F 


R113 


Film 


4.7 kQ 


10 


0.25 


TR 191 4K7K 


R44 


Film 


2.7 kQ 


10 


0.25 


TR 191 2K7K 


R114 


Film 


511 Q 


1 


0.25 


TR 191 511RF 


R45, R46 


Film 


1.21 kQ 


1 


0.25 


TR 191 1K21F 


R115 


Film 


14kQ 


2 


0.25 


TR 191 14KG 


R47 


Film 


2kQ 


1 


0.25 


TR 191 2K0F 


R116 


Film 


1.21 kQ 


1 


0.25 


TR 191 1K21F 


R48 


Film 


1 kQ 


10 


0.25 


TR 191 1K0K 


R117 


Film 


1.5 kQ 


1 


0.25 


TR 191 1K5F 


R49 


Film 


2kQ 


1 


0.25 


TR 191 2K0F 


R118 


Film 


2.43 kQ 


1 

s 


0.25 


TR 191 2K43F 
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R119 


Film 


3.01 kQ 


R120 


Film 


1 kQ 


R121 


Film 


82.5 


R122, R123 Film 


10 kQ 


R124 


Film 


2.21 kQ 


R126 


Film 


6.49 kQ 


R128 


Film 


10Q 


R129 


Film 


3kQ 


R130 


Film 


10Q 


R131, R132 Film 


3.3 kQ 


R133 


Film 


4.99 kQ 


R134 


Film 


8.2 kQ 


R138, R139 Film 


5.62 kQ 


R140 


Film 


68.1 kQ 


R141 


Film 


2.21 kQ 


R142 


Film 


1.21 kQ 


R143 


Film 


1.21 kQ 


R144 


Film 


2.7 kQ 


R145 


Film 


lOkQ 


R146 


Film 


1 kQ 


R147 


Film 


11.5 kQ 


R148 


Film 


1 kQ ^ 


R149 


Film 


10Q 


R150 


Film 


1.62 kQ 


R151 


Film 


332 Q 


R152 


Film 


750 Q 


R153 


Film 


10Q 


R154, R155 Film 


5.6 kQ 


R156 


Film 


100Q 


R167 


Film 


3.32 kQ 


R158 


Film 


22 kQ 


R159 


Film 


8.25 kQ 


R160 


Film 


10 kQ 


R161 


Film 


2.74 kQ 


R162 


Film 


100 Q 


R163 


Film 


7.15 kQ 


R165 


Film 


3.3 kQ 


R166 


Film 


10 Q 



1 


0.25 


TR 191 3K01F 


1 


0.25 


TR 191 1K0F 


1 


0.25 


TR 191 82R5F 


1 


0.25 


TR 191 10KF 


1 


0.25 


TR 191 2K21F 


1 


0.25 


TR 191 6K49F 


10 


0.25 


TR 191 10RK 


5 


0.25 


TR 191 3K0J 


10 


0.25 


TR 191 10RK 


10 


0.25 


TR 191 3K3K 


1 


0,25 


TR 191 4K99F 


10 


0.25 


TR 191 8K2K 


1 


0.25 


TR 191 5K62F 


1 


0.25 


TR 191 68K1F 


1 


0.25 


TR 191 2K21F 


1 


0.25 


TR 191 1K21F 


1 


0.25 


TR 191 1K21F 


10 


0.25 


TR 191 2K7K 


1 


0.25 


TR 191 10KF 


1 


0.25 


TR 191 1K0F 


1 


0.25 


TR 191 11K5F 


1 


0.25 


TR 191 1K0F 


10 


0.25 


TR 191 10RK 


1 


0.25 


TR 191 1K62F , 


1 


0.25 


TR 191 332RF 


1 


0.25 


TR 191 750RF 


10 


0.25 


TR 191 10RK 


10 


0.25 


TR 191 5K6K 


10 


0.25 


TR 191 IOORK 


1 


0.25 


TR 191 3K32F 


10 


0.25 


TR 191 22KK 


1 


4.25 


TR 191 8K25F 


10 


0.25 


TR 191 10KK 


1 


0.25 


TR 191 2K74F 


10 


0.25 


TR 191 IOORK 


1 


0.25 


TR 191 7K15F 


10 


0.25 


TR 191 3K3K 


10 


0.25 


TR 191 10RK 




Capacitors: 
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Component 



Type-Value 



No. , 



Tolerance Max. 

Type Value + load W 



Standard CSSR 



R20 Film 2.21 kQ 

R21 Film lOkQ 

R22 Film lOkQ 

R23 Film lOOkQ 

R24 Film 10 

R25 Film 5 0 kQ 

R26 Film 10 kQ 

R27 Trimmer 1 kQ 

R28 Film 1 kQ 

R29 Film 10 kQ 

R30 Film lOOkQ 

R31 Film 10 kQ 

R32 Film lOOkQ 

R33 Trimmer 2.2 kQ 

R34 Film 51 Q 

R35 Film 3.9 kQ 



1 


0.25 


TR 191 2K21F 


2 


0.25 


TB 191 10KG 


10 


0.25 


TR 191 10KK 


2 


0.25 


TR 191 100KG 


10 


0.25 


TR 191 10KK 


10 


0.25 


TR 191 5K6K 


10 


0.25 


TR 191 10KK 





0.5 


TP 011 IK 


10 


0.25 


TR 191 1K0K 


2 


0.25 


TR 191 10KG 


2 


0.25 


TR 191 100KG 


2 


0.25 


TR 191 10KG 


2 


0.25 


TR 191 100KG 




0.5 


TP 01 1 2K2 


5 


0.25 


TR 191 51 RJ 


10 


0.25 


TR 191 3K9K 



r.apacitors; — 


No. 


Type 


Value 


Tolerance 
± % 


Max. DC 
voltage V 


Standard CSSR 




C1-C3 


Ceramic 


lOOOOpF 


-20 

+50 


40 


TK 744 10nS 




C4 


Ceramic 


220 pF 


20 


40 


TK 754 220pM 




C5 


Ceramic 


lOOOOpF 


-20 

+50 


40 


TK 744 lOnS 




C6 


Electrolytic 


50^ 


- 


10 


TE 152 50M 




C7 


Ceramic 


10 000 pF 


-20 

+50 


40 


TK 744 lOnS 




C8 


Ceramic 


100 pF 


10 


40 


TK 754 lOOpK 





Further electrical components: 



Component 



Type -Value 



Diode El , E3, E4, E6, E7. E8, 
E10-E12, E15, E17 
Transistor E2, El 4 
Transistor E5, E9, El 3, E16, 
E18 



KA221 

KC147-T092 

KSY21 



Mont^zni jednotka 

MOHT8>KHblM 6/10K 

Mounting unit 
1AK061 84 



Resistors: 



No Type 



Value 



Tolerance 
± % 



Standard CSSP 

load W 



R1 Trimmer 100Q 

R2 Film 150Q 

R3, R4 Film 51.1 Q 

R5 Film 100Q 

R6 Trimmer 22 kQ 

R7 Film 1 kQ 

R8 Film 1 kQ 

R9, RIO Film 221 Q 

R11 Film 300 Q 

R12, R13 Film 121 5^ 

R14 Film 91 ^ 

R15 Trimmer 3.3 kQ 

R16 Film 100 Q 

R17, R18 Film 2.2 kQ 

R19, R20 Film 121 Q 

R21 Film 1.2 kQ 

R22, R23 Film 180 Q 

R24, R25 Film 10 Q 

R26 Film 560 Q 

R27, R28 Film » 100Q 

R29, R30 Film 2.2 kQ 

R31 Film 10 kQ 

R51,R52 Film 10 Q 






0.5 


TP oil 100 


5 


0.25 


TR 191 150RJ 


2 


0.25 


TR 191 51R1G 


2 


0.25 


TR 191 100RG 




0.5 


TP 01 1 22KN 


5 


1 


TR 153 1KB 


5 


1 


TR 153 1KB 


1 


0.25 


TR 191 221 RF 


5 


1 


TR 193 300RJ 


2 


0.6 


TR 192121RG 


5 


0.25 


TR 191 91RJ 




0.5 


TP 01 1 3K3 


10 


0.25 


TR 191 100RK 


5 


2 


TR 154 2K2J 


2 


0.25 


TR 191 121RG 


5 


2 


TR 154 1K2J 


5 


1 


TR 153 180B 


10 


0.25 


TR 191 10RK 


5 


3 


TR 183A 560RJ 


5 


0.25 


TR 191 100RJ 


5 


2 


TR 154 2K2B 


5 


0.25 


TR 191 10KJ 


10 


0.25 


TR 191 10RK 



Integrated circuit lO 1 
Integrated circuit lO 2 



MH 7400 
MH 7472 




No. 


Type 


Value 


Tolerance 

±% 


R119 


Film 


3.01 kQ 


1 


R120 


Film 


1 kfi 


1 


R121 


Film 


82.5 fl 


1 


R122, R123 Film 


10 kQ 


1 


R124 


Film 


2.21 kQ 


1 


R126 


Film 


6.49 kQ 


1 


R128 


Film 


10Q 


10 


R129 


Film 


3kQ 


5 


R130 


Film 


10Q 


10 


R131, R132 Film 


3.3 kQ 


10 


R133 


Film 


4.99 kQ 


1 


R134 


Film 


8.2 kQ 


10 


R138, R139 Film 


5.62 kQ 


1 


R140 


Film 


68.1 kQ 


1 


R141 


Film 


2.21 kQ 


1 


R142 


Film 


1.21 kQ 


1 


R143 


Film 


1.21 kQ 


1 


R144 


Film 


2.7 kQ 


10 


RMS 


Film 


lOkQ 


1 


R146 


Film 


1 kQ 


1 


R147 


Film 


11.5 kQ 


1 


R148 


Film 


1 kQ 


1 


R149 


Film 


10Q 


10 


R150 


Film 


1.62 kQ 


1 


R151 


Film 


332 Q 


1 


R152 


Film 


750 Q 


1 


R153 


Film 


10Q 


10 


R154, R155 


Film 


5.6 kQ 


10 


Rise 


Film 


100 Q 


10 


R1S7 


Film 


3.32 kQ 


1 


Rise 


Film 


22 kQ 


10 


R159 


Film 


8.25 kQ 


1 


R160 


Film 


10 kQ 


10 


R161 


Film 


2.74 kQ 


1 


R162 


Film 


100Q 


10 


R163 


Film 


7.15 kQ 


1 


R165 


Film 


3.3 kQ 


10 


R166 


Film 


10Q 


10 



Max. 
load W 



Standard CSSR 



0.25 


TR 191 3K01F 


0.25 


TR 191 1K0F 


0.25 


TR 191 82RSF 


0.25 


TR 191 10KF 


0.25 


TR 191 2K21F 


0.25 


TR 191 6K49F 


0.25 


TR 191 10RK 


0.25 


TR 191 3K0J 


0.25 


TR 191 10RK 


0.25 


TR 191 3K3K 


0.25 


TR 191 4K99F 


0.25 


TR 191 8K2K 


0.25 


TR 191 SK62F 


0.25 


TR 191 68K1F 


0.25 


TR 191 2K21F 


0.25 


TR 191 1K21F 


0.25 


TR 191 1K21F 


0.25 


TR 191 2K7K 


0.25 


TR 191 10KF 


0.25 


TR 191 1K0F 


0.25 


TR 191 11KSF 


0.25 


TR 191 1K0F 


0.25 


TR 191 10RK 


0.25 


TR 191 1K62F 


0.25 


TR 191 332RF 


0.25 


TR 191 7S0RF 


0.25 


TR 191 10RK 


0.25 


TR 191 SK6K 


0.25 


TR 191 100RK 


0.25 


TR 191 3K32F 


0.25 


TR 191 22KK 


4.25 


TR 191 8K2SF 


0.25 


TR 191 10KK 


0.25 


TR 191 2K74F 


0.25 


TR 191 100RK 


0.25 


TR 191 7K15F 


0.25 


TR 191 3K3K 


0.25 


TR 191 10RK 



Capacitors: 



No. 


Type 


Value 


Cl 


Ceramic 


22 pF 


C2 


Ceramic 


120 pF 


C3 


Ceramic 


lOOpF 


C4 


Electrolytic 


100 //F 


C5 


Electrolytic 


22 juF 


C6 


Ceramic 


2 200 pF 


C7 


Ceramic 


3.3 pF 


C8 


Ceramic 


1 000 pF 


C9 


Ceramic 


220 pF 


CIO 


Electrolytic 


lOjuf 


C11,C12 


Ceramic 


68 pF 


C13 


Ceramic 


4.7 pF 


C14, CIS 


Ceramic 


0.15/iF 


C16-C18 


Ceramic 


10 000 pF 


C19 


Ceramic 


220 pF 


C20 


Electrolytic 


47 fjF 


C21, C22 


Ceramic 


10 000 pF 


C23 


Ceramic 


10 000 pF 


C101 


Ceramic 


22 pF 


Cl 02 


Ceramic 


120 pF 


Cl 03 


Ceramic 


2 200 pF 


C104 


Ceramic 


3.3 pF 


CIOS 


Ceramic 


10 000 pF 


C106 


Ceramic 


1 000 pF 


C107, C108 


Ceramic 


68 pF 


C109 


Electrolytic 


100 //F 


Clio 


Ceramic 


0.1 ^ 


cm 


Ceramic 


100 pF 


Cl 12 


Ceramic 


220 pF 



Tolerance 
+ % 


Max. DC 
voltage V 


Standard CSSR 


5 


40 


TK 754 22pJ 


5 


40 


TK 754 120pJ 


10 


40 


TK 754 lOOpK 




15 


TE 984 100M-PVC 


-20 


+50 


10 


TE 122 22MS 


20 


40 


TK 724 2n2M 


0.5 


250 


TK 755 3p3D 


20 


40 


TK 724 InM 


5 


40 


TK 754 220pJ 


-20 


+50 


25 


TE 124 10MS 


5 


40 


TK 754 68pJ 


1 


40 


TK 754 4p7F 


-20 


+80 


12.5 


TK782 ISOnZ 


20 


40 


TK724 lOnM 


5 


40 


TK 754 220pJ 


-20 


+50 


6.3 


TE12147MS 


20 


40 


TK724 lOnM 


-20 


+80 


32 


TK783 lOnZ 


5 


40 


TK 754 22pJ 


5 


40 


TK754 120pJ 


20 


40 


TK 724 2n2M 


0.5 


250 


TK 755 3p3D 


20 


40 


TK724 lOnM 


20 


40 


TK7241nOM 


5 


40 


TK 754 68pJ 


— 


15 


TE 984 100M-PVC 


-20 


+80 


32 


TK783 lOOnZ 


10 


40 


TK754 lOOpK 


5 


40 


TK 754 220pJ 
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Further electrical components: 



Type - Value 



Integrated circuit lO 1 
Integrated circuit lO 2, lO 101 
Integrated circuit lO 3 
Transistor El, E2, E104, E106 
Diode E3, E8.E9.E11,E13. 

E17, E18, E21.E25, E27-E30. 
E32, E33, E34, E36, E39— E42, 
E44, E101, E103, E109, E111, 
E116, E120, E121.E122 
Diode E4, E12, E105, E107 
Transistor E5, E31. El 31 
Diode E6, E20, E115 
Transistor E7, E37. E43, E102 
Transistor E10, El 5, 

E112, E113 
Diode El 4, Elio 
Transistor E16, E108 
Transistor El 9, El 1 4 
Transistor E22, El 17 
Transistor E23, El 18 
Transistor E24, E26, El 19, E126 
Diode E35 

Transistor E38, El 29 
Diode E123 

Pair of transistors El 24 + E125 
Diode E127, E128 
Transistor El 30 



MH 7404 
MH 7400 
MH 7403 
BSX29 



KA221 

KZ260/5V6 

KSY71 

KZ260/6V8 

KSY82 

KF590 

KZ260/7V5 

KF525 

KF521 

KSY62B 

KFY16 

KC811 

KZ141 

KC147-T092 

KZ260/11 

BSX29 

KA206 

KC149-T092 



IAN 145 30 



IAN 116 85 



IAN 114 56 
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HorIzontdInI zesliova6 

yCM/lMTenb ropM30HXanbHOrO OTK/IOHeHMfl 

Horizontal amplifier 
1AF021 25 



Resistors; 

Tolerance Max. 

No. Type Value ^ % load W 



Standard CSSR 



R1 


Film 


22 Q 


R2 


Film 


18 


R3 


Film 


3.32 kQ 


R4 


Film 


2.21 kQ 


R5 


Film 


2kQ 


R6 


Film 


4.3 kQ 


R7 


Film 


806 G 


R8 


Film 


1.05 kQ 


R9 


Film 


806 Q 


R10 


Film 


562 Q 


R11.R12 


Film 


3.74 kQ 


R13 


Film 


20 kQ 


R14 


Trimmer 


10 kQ 


R15 


Film 


20 kQ 


R16 


Potentiometer 


500Q 


R17 


Film 


820 (909) Q 


R18 


Trimmer 


220 Q 


R19 


Film 


56 Q 


R20 


Film 


4.99 kQ 


R21 


Film 


6.19 kQ 


R22 


Film 


549 Q 


R23 


Film 


549 Q 


R24 


Film 


604 Q 


R25 


Film 


200 Q 


R26 


Film 


1 kQ 


R27, R28 


Film 


39 kQ 


R29, R30 


Film 


10 kQ 


R31 


Film 


590 Q 


R32 


Film 


10 kQ 


R33 


Film 


330 Q 


R34 


Film 


180 Q 


R35 


Film 


475 Q 


R36 


Film 


10Q 


R37 


Film 


909 Q 



5 


0.25 


TR 191 22RJ 


5 


0.25 


TR 191 18RJ 


1 


0.25 


TR 191 3K32F 


1 


0.25 


TR 191 2K21F 


5 


0.25 


TR 191 2K0J 


5 


0.25 


TR 191 4K3J 


1 


0.25 


TR 191 806RF 


1 


0.25 


TR 191 1K05F 


1 


0.25 


TR 191 806RF 


1 


0.25 


TR 191 562RF 


1 


0.6 


TR 192 3K74F 


1 


0.6 


TR 192 20KF 




0.5 


TP Oil 10K 


1 


0.6 


TR 192 20KF 


0.15 


TP 160 10E 500RN 


1 


0.25 


TR 191 820 (909) J 


5 


. 0.3 


TP 110 220 


5 


0.25 


TR 191 56RJ 


1 


0.25 


TR 191 4K99F 


1 


0.25 


TR 191 6K19F 


1 


0.25 


TR 191 549RF 


1 


0.25 


TR 191 549RF 


1 


0.25 


TR 191 604RF 


5 


0.25 


TR 191 200RJ 


5 


0.25 


TR 191 1K0J 


5 


0.25 


TR 191 39KJ 


1 


0.25 


TR 191 10KF 


1 


0.25 


TR 191 590RF 


1 


0.25 


TR 191 10KF 


5 


0.6 


TR 192 330RJ 


5 


0.6 


TR 192 180RJ 


1 


0.25 


TR 191 475RF 


1 


0.25 


TR 191 10KF 


1 


0.25 


TR 191 909RF 





Tolerance 
+ % 



R53 Film 

R54 Film 

R55 R58 Film 
R59 Film 

R60, R61 Film 

R62 Film 

R65, R66 Film 

R67 Trimmer 

R69, R70 Film 

R71 Film 



Capacitors: 



C1 Ceramic 

C2 Ceramic 

C4 Ceramic 

C5 Ceramic 

C6 Ceramic 

C51 Ceramic 

C52, C53 Ceramic 

C65 Ceramic 



82 Q 
22 Q 

1.6 kQ 
270 P 

4.7 Q 
1.2 kQ 
330 Q 
220 Q 
43 Q 
56 P 



33 000 pF 

2 200 pF 

33 pF 
3.3 pF 
100 pF 
4.7 pF 

1 000 PF 

330 pF 



Transformers and coils: 



Tolerance 

±% 



Designation 



Drawing No. 



L1 1AK685 12 

L2-L5 1AA436 36 

LSI , L52, L65, L66 1 AK 685 1 6 



Standard CSSR 

TR 191 82RJ 
TR 191 22RK 
TR 154 1K6B 
TR 181A270RJ 
TR 191 4R7K 
TR 181A 1K2J 
TR 182A 330RJ 
TP 01 1 220RN 
TR 182 43RJ 
TR 192 56RJ 



Further electrical components: 



Max, DC 
voltage V 



Standard CSSR 

TK 783 33nZ 

TK 744 2n2S 

TK 755 33pK 
TK 656 3p3D 
TK 754 lOOpK 
TK 755 4p7D 

TK744 InOS 

TK 725 330pS 



No. of turns y'"™ ® 
in mm 



Pair of transistors El + E2, 
E3 + E4, E5 + E6 
Transistor E51, E52 



Type - Value 



BFY90T/2 

2N3866 



Zdroje 
Mctohhmkm 
Power supplies 

IAN 291 21 



ors: 


Type 


Value 


Film 


470 kQ 


Film 


22 kQ 


Film 


1 kQ 


Film 


75 Q 


Potentiometer 


470 Q 


Film 


270 Q 


Film 


15Q 


Film 


10 kQ 


Film 


4.7 kQ 


Film 


100Q 


Film " 


4.7 kQ 


Film 


825 Q 


Film 


82.5 kQ 


Film 


1 kQ 


Film 


6.0 kQ 


Film 


10 kQ 


Film 


64.2 kQ 


Film 


10 kQ 


Film 


53 kQ 


Film 


4.7 Q 


Film 


10 kQ 


Film 


4.7 kQ 


Film 


100Q 


Film 


825 Q 



Tolerance Max. 

i load W 



1 

0.25 

0.25 

1 

1 

0.6 

0.125 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

1 

0.125 

0.125 

0.125 

0.125 

0.25 

0.25 

0.25 

0.25 

0.25 



Drawing No. 



IAN 116 19 
1AN 145 86 



Standard CSSR 

TR 153 470RK 
TR 191 22KK 
TR 191 1K0K 
TR 153 75RK 
IAN 736 03 
TR 192 270RK 
TR212 15RK 
TR 191 10KJ 
TR 191 4K7J 
TR 191 100RJ 
TR 191 4R7J 
TR 191 825RG 
TR 191 82K5G 
TR 191 1K0J 
TR 193 6K8J 
TR 161 10KD-1 
TR 161 64K2D-1 
TR 161 10KD-1 
TR 161 53K0D-1 
TR 191 4R7J 
TR 191 10KJ 
TR 191 4K7J 
TR 191 100RJ 
TR 191 825RG 
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HOMy I13A^HinO HC nOitJlC/KHT. 




No. 


Type 


Value 


R69 


Film 


4.7 ft 


R70 


Film 


47 kQ 


R71 


Film 


1 kQ 


R72 


Film 


2.7 kQ 


R73 


Film 


10 kQ 


R74 


Film 


25.8 kQ 


R75 


Film 


37.9 kQ 


R76 


Film 


10 kQ 


R77 


Film 


4.7 Q 


R80 


Film 


470 Q 


R81 


Film 


10 kQ 


R82 


Film 


1.2 kQ 


R83 


Film 


270 Q 


R84 


Film 


10 kQ 


R85 


Trimmer 


2.2 kQ 


R90 


Film 


820 Q 


R91 


Film 


3.9 kQ 


R92 


Film 


4.7 kQ 


R93 


Film 


100 Q 


R94 


Film 


464 Q 


R95 


Film 


10 kQ 


R96 


Wire-wound 0.5 Q 


R97 


Film 


10 kQ 


R98 


Film 


10 kQ 


R99 


Film 


31.2kQ 


R100 


Film 


10 kQ 


R101 


Film 


10.6 kQ 


R105 


Film 


4.7 kQ 


R106 


Film 


100 Q 


R107 


Film 


681 Q 


R108 


Film 


4.7 Q 


R109 


Film 


470 Q 


R110 


Film 


4.75 kQ 


R111 


Film 


3.32 kQ 


R112 


Film 


7.15 kQ 


R113 


Film 


5.11 kQ 


R140 


Trimmer 


10 kQ 


R141 


Film 


560 kQ 


R142, R143 Film 


2.2 MQ 


R144 


Film 


200 kQ 



Tolerance 
+ % 


Max. 
load W 


Standard CSSR 


5 


0.25 


TR 191 4R7J 


5 


0.25 


TR 191 47KJ 


5 


0.25 


TR 191 1K0J 


5 


0.6 


TR 192 2K7J 


0.5 


0.125 


TR 161 10KD-1 


0.5 


0.125 


TR 161 25K8D-1 


0.5 


0.125 


TR 161 37K9D-1 


0.5 


0.125 


TR 161 10KD-1 


5 


0.25 


TR 191 4R7J 


5 


0.25 


TR 191 470RJ 


5 


0.25 


TR 191 10KJ 


5 


0.25 


TR 191 1K2J 


5 


0.25 


TR 191 270RJ 


5 


0.25 


TR 191 10KJ 





0.5 


TP095 2K2N 


5 


0.6 


TR 192 820RJ 


5 


0.25 


TR 191 3K9J 


5 


0.25 


TR 191 4K7J 


5 


0.25 


TR 191 100RJ 


2 


0.25 


TR 1 91 464RG 


2 


0.25 


TR 191 10KG 


2 




1AA669 26 


2 


0.25 


TR 19*1 10KG 


0.5 


0.125 


TR 161 10KD-1 


0.5 


0.125 


TR 161 31K2D-1 


0.5 


0.125 


TR 161 10KD-1 


0,5 


0.125 


TR 161 10K6D-1 


5 


0.25 


JR 191 4K7J 


5 


0,25 


TR 191 100RJ 


2 


0.25 


TR 191 681RG 


5 


0.25 


TR 191 4R7J 


5 


0.25 


TR 191 470RJ 


1 


0.25 


TR 191 4K75F 


0.5 


0.125 


TR 161 3K32D-1 


0.5 


0.125 


TR 161 7K15D-1 


0.5 


0.125 


TR 161 5K11D-1 





0.5 


TP 095 10K 


5 


0.25 


TR 191 560KJ 


5 


0.6 


TR 192 2M2J 


5 


0.25 


TR191 200KJ 



No. 


Type 


Value 


R145 


Film 


2.2 MQ 


R146 


Film 


100Q 


R147 


Film 


10 kQ 


R148 


Film 


1 kQ 


R149 


Film 


470 kQ 


R150 


Film 


1 kQ 


R151 


Film 


100 kQ 


R152 


Film 


1.2 kQ 


R153 


Film 


1 kQ 


R154 


Trimmer 


220 Q 


R155 


Film 


1 kQ 


R156 


' Trimmer 


3.3 kQ 


R160 


Film 


1.21 kQ 


R162 


Film 


47 kQ 


R163, R164 Film 


47 Q 


R165 


Film 


2kQ 


R166, R167 Film 


2.21 kQ 


R168 


Film 


100Q 


R169 


Film 


15 kQ 


R170 


Film 


3.83 kQ 


R171 


Film 


22.1 kQ 


R172 


Film 


100 Q 


R173 


Film 


270 Q 


R174, 


R175 Film 


1 kQ 


R176 


Film 


910 Q 


R177 


Film ' 


39 kQ 


R178 


Film 


100 Q 


R179 


Film 


5.6 kQ 


R180 


Film 


150 Q 


R200 


Potentiometer 


2.5 MQ 


R201 


Film 


100 kQ 


R202- 


-R207Film 


3.3 MQ 


R208 


Film 


1 MQ 


R209 


Film 


15 kQ 


R210 


Film 


3.3 MQ 


R211 


Film 


1 Q 


R212' 


-R221 Film 


2.2 MQ 


R222 


Potentiometer 


2.5 MQ 


R223, R224 Film 


6.2 MQ 


R225 


Film 


2.2 MQ 



Tolerance 
t % 


Max. 
load W 


standard CSSR 


5 


0.6 


TR 1 92 2M2 J 


5 


0.25 


TR 191 100RJ 


5 


0.25 


TR 191 10KJ 


5 


0.25 


TR 19'1 1K0J 


5 


0.25 


TR 191 470KJ 


5 


0.25 


TR 191 1K0J 


5 


0.25 


TR 191 100KJ 


5 


0.25 


TR 191 1K2J 


5 


0.25 


TR 191 1K0J 





0.5 


TP 095 220 


5 


0.25 


TR 191 1K0J 


_ 


0.5 


TP 095 3K3 


1 


0.25 


TR 191 1K21F 


5 


0.25 


TR 191 47KJ 


5 


0.25 


TR 191 47RJ 


5 


0.25 


TR 191 2K0J 


1 


0.25 


TR 191 2K21F 


5 


0.25 


TR 191 100RJ 


5 


0.25 


TR 191 15KJ 


1 


0.25 


TR 191 3K83F 


1 


0.6 


TR 192 22K1F 


5 


0.25 


TR 191 100RJ 


5 


0.25 


TR 1 91 270RJ 


5 


0.25 


TR 191 1K0J 


5 


0.25 


TR 191 910RJ 


5 


0.6 


TR 192 39KJ 


5 


0.25 


TR 191 191 100RJ 


5 


0.6 


TR 192 5K6J 


10 


0.25 


TR 191 150RK 





0.2 


TP 190 12E 2M5N 


5 


0.25 


TR 191 100KJ 


5 


1 


TR 153 3M3J 


10 


0.5 


TR 152 1M0K 


10 


0.25 


TR 151 15KK 


5 


1 


TR 1 53 3M3J 


10 


1 


TR 215 1R0K 


5 


0.5 


TR 152 2M2J 





0.2 


TP 190 12E 2M5N 


5 


2 


TR 154 6M2J 


5 


0.5 


TR 152 2M2J 
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No. 


Type 


Value 


Tolerance 
+ % 


Max. 

loadW 


Standard CSSR 


R227 


Film 


22 kQ 


10 


0.25 


TR 191 22KK 


R228 


Potentiometer 


10kS2 


- 


1 


TP195 12E10KN 


R229 


Film 


10 kQ 


10 


0.25 


TR 151 10KK 


R230 


Film 


15 kQ 


10 


0.25 


TR 151 15KK 


R231 


Potentiometer 


lOkQ 


- 


1 


TP195 12E 10KN 


R232 


Potentiometer 


100 kQ 


- 


0.2 


IAN 736 01 


R233 


Film 


4.3 kQ 


5 


0.6 


TR 192 4K3J 


R234 


Potentiometer 


100 kQ 




0.2 


TP 190 12E 100KN 


R235 


Potentiometer 


5kQ 


— 


0.2 


1 AN 736 00 


Capacitors; 


No. 


Type 


Value 


Tolerance 
± % 


Max. DC 
voltage V 


Standard CSSR 


Cl 


Class Y 








TC241 


C2 


Electrolytic 


20;^F 


- 


160 


TE 990 20M-PVC 


C3 


Electrolytic 


20 /if 


- 


160 


TE 990 20M-PVC 


C4-C6 


Electrolytic 


500 /if 




35 


TE 986 G5-PVC 


C7. C8 


Electrolytic 


500 /if 


- 


35 


TE 986 G5-PVC 


C9 


Electrolytic 


1 000 /if 




15 


TE 984 1G-PVC 


CIO 


Electrolytic 


1 000 /if 


- 


15 


TE 984 1G-PVC 


C11 


Electrolytic 


eao/if 


- 


70 


TE 678 680/1 


C12-C15 


Electrolytic . 


220 /if 




160 


TE 680 220/<T 


C16, C17 


Electrolytic 


680 /if 




100 


TE 679 680/< 


C18-C21 


Electrolytic 


2.2 mF 




35 


TE 676 2m2 


C22 


Electrolytic 


3.3 mF 


- 


15 


TE 674 3m3 


C23 


Ceramic 


0.1 /if 


“20 

+80 


32 


TK783 100nZ 


C20 


Electrolytic 


10//F 




50 


TE 156 10/jA 


C50 


Ceramic 


4 700 pF 


“20 

+50 


40 


TK 744 4n7S 


C51 


Ceramic 


10 000 pF 


“20 

+50 


250 


TK745 lOnS 


C52 


Ceramic 


100 pF 


10 


250 


TK755 lOOpK 


C53 


Electrolytic 


^0/if 


“ 


160 


TE990 10M-PVC 


C54 


Ceramic 


10 000 pF 


-20 

+50 


250 


TK745 lOnS 


C65 


Ceramic 


4 700 pF 


-20 

+50 


40 


TK 744 4n7S 


C66 


Ceramic 


10 000 pF 


“20 

+50 


250 


TK 745 lOnS 



No. 


Type 


Value 


Tolerance 
± % 


Max. DC 
voltage V 


Standard CSSR 


C67 


Ceramic 


100 pF 


10 


250 


TK 755 lOOpK 


C68 


Electrolytic 


4.7 /if 


“ 


100 


TF 012 4/«7T 


C80 


Electrolytic 


22 /if 


- 


40 


TF010 22/(T 


C90 


Ceramic 


4 700 pF 


-20 

+50 


40 


TK 744 4n7S 


C91 


Electrolytic 


22 /if 




40 


TF 010 22/<T 


Cl 05 


Ceramic 


4 700 pF 


-20 

+50 


40 


TK 744 4n7S 


C106 


Electrolytic 


22 /if 




40 


TF010 22/iT 


C140 


Electrolytic 


2/if 


“ 


160 


TE 990 2M-PVC 


C141.C142 


P.E.T. 


0.47 /if 


10 


160 


TC 279 M47K 


C143 


Electrolytic 


50 /if 


- 


35 


TE 986 50M-PVC 


C160 


Ceramic 


100 pF 


10 


40 


TK 754 lOOpK 


Cl 62 


Ceramic 


100 pF 


10 


40 


TK 754 lOOpK 


Cl 63 


Ceramic 


22 000 pF 


“20 

+50 


40 


TK 744 22nS 


C164, C165 


Trimmer 


5pF 




400 


WK 701 09 


Cl 66 


Ceramic 


1 000 pF 


-20 

+50 


250 


TK 725 InOS 


Cl 67 


Tubular 


0.1 /if 




250 


TC 182 Ml 


C188 


Ceramic 


10 000 pF 


-20 

+50 


250 


TK 745 lOnS 


C169 


Electrolytic 


10 ^F 


— 


15 


TE 984 10M-PVC 


Cl 70 


Ceramic 


3.3 pF 


0.5 


250 


TK 755 3p3D 


C171 


Ceramic 


10 000 pF 


-20 

+50 


250 


TK 745 lOnS 


C200 


Ceramic 


1 000 pF 


“20 

+50 


250 


TK745 InS 


C202 


Ceramic 


lOOOOpF 


“20 

+50 


2 000 


SK 733 20 10ns 


C201, 

C203-C205 


Ceramic 


10 000 pF 


3 000 


TGL 116 55 lOn 3000V 




C206, C208 


Ceramic 


470 pF 


- 


10 000 


TGL 116 55 470P 10000V 


C207 


Ceramic 


4 700 pF 


“ 


6 300 


TGL 116 55 4n7 6300V 


C209 


Ceramic 


1 000 pF 


— 


6 300 


TGL 116 55 1 no 6300V 


C210 


Electrolytic 


500 //F 




10 


TE 982 500/<-PVC 


C211 


Ceramic 


1 000 pF 


20 


2 000 


SK739 201nM 


C212, C213 


Ceramic 


10 000 pF 


— 


3 000 


TGL 116 55 lOn 3000V 


C214-C216 


P.E.T. 


68 000pF 


10 


160 


TC 279 68nK 


C220 


Ceramic 


1 000 pF 




6 300 


TGL 116 55 1 no 6300V 
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Transformers and coils: 



Component 


Designation 


Drawing No 


No of tap 


No. of turfJS 


in mm 


Transformer 

coil 




1AN 667 69 
1AK 626 44 


l-ll 


374 


0.475 






lll-IV 


374 


0.475 








v-vi 


34 


06 


coil 




1AK 626 42 


9"10 


320 


0.355 






13-14 


60 


0.9 








17-18 


28 


0.8 


coil 




1AK 626 43 


7-8 


110 


0.355 






11-12 


190 


0.5 








15-16 


60 


0.9 








19-20 


28 


0.8 


Transformer 




1AN 667 70 


1-2 


3 


0.4 


coll 




1AK617 87 


3-4 


4 


0.63 






5-6 


640 


0.1 








7-8 


600 


0.1 








8-9 


572 


0.1 








10-11 


6 


0.15 


Choke-coil 

Coil 


L140 

L200 


IAN 650 89 
1AK 598 51 


1-2 


3300 


0.125 


Coil 


L201 


1AK 598 52 


1-2 


4700 


0.125 
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Component 


Type - Value 


Transistor E24 


KU611 


Diode E25 


LQ1732 


Transistor E51, E66, El 05, El 06, 




E145 


KFY34 


Transistor E50, E65 


BF257 


Zener diode E52, E67 


KZ260/8V2 


Diode E53, E68, E80, E96, E107 


KY130/150 


Zener diode E54, E55, E69, E70 


KZ260/12 


Diode E56. E57, E71, E72, E94, 





E95, E108, E109, E146, E147. 
E160 

Zener diode E90 

Transistor E91, E92, E143 

Zener diode E93 

Transistor E141 

DiodeE140, E142, E144 

Transistor E161 

Diode E162, E167, E168 

Transistor E l 63 

Transistor E164 

Transistor El 65 

Zener diode E166 

Transistor E200 

Diode E201-E205, E220, E221 

Diode E206-E209 

Zener diode E21 1 

CRT E216 

Incandescent lamp 2l , 22 
Fuse cartridge P1 
Fuse cartridge PI 
Fuse cartridge P140 



1AN 145 77 



KA261 

KZ260/5V6 

KFY16 

KZ260/6V8 

KC149-T092 

KA224 

KSY62B 

KA263 

BSX29 

KF423 

KF422 

KZ260/6V2 

KD502 

KYX28/15 

KYI 96 

KZ260/18 

iinoioiM 

7 V/0.3 A 
T 630mA for 220 V 
T 1.25 A for 120 V 
F 1 A 



IAN 145 30 



1AM 115 06 



IAN 145 81 

CSN 35 4733.3 
CSN 35 4733 3 
CSN 35 4733.2 



Sou 6 Ssti, kter 6 jsou oznaCeny vykresovym cislem 1AN. . ., jsou vybirany tak, aby odpovidaly 
specieinim pfespisum. 

flera/iM, o 6 o 3 HaMeHHbie IAN. . Bbi 6 MpaioTcq cor/iacHO cneMnanbHMM npeflnwcaHMflM. 
Components designated with drawing number 1 AN. . . are selected according to special regulati- 



ons. 




SEZNAM PftiLOH 
Desky s plosnymi spoji 

BM 566A/1 — 1AF 019 18 Montazni jednotka 

— 1AF021 141 Kalibrator 

BM 566A/2 — 1AF021 15 Montazni jednotka 

— 1AF021 16 Montazni jednotka 
BM566A/3 - 1AF021 17 Stabifizatory 

BM 566A/4 -1AF02118 Zesilovac Z 
BM 566A/5 — 1AF021 19 Zesilovac 
BM 566 A/6 - 1AF021 20 Koncovy zesilovac 

— 1AF02121 Synchronizacni 

zesilovac 

BM 566A/7 ~ 1AF021 22 Pfepinac funkci 

— 1AF021 231 Spousteci obvody 
BM 566 A/8 — 1AF021 24 Rozmitacf generatory 

BM 566A/9 — 1AF021 25 Horizontalni zesilovac 

BM566A/10 -- 1AF021 26 ftidici obvod 

— 1AF021 27 Montazni jednotka 



Schemata zapojeni 

BM 566A/1 1 - 1X1 830 22 Osciloskop BM 566A 

BM 566A/12 - 1X1 830 22 Osciloskop BM 566A 

BM566A/13 - 1AF021 141 Kalibrator 

BM 566 A/1 4 — 1AF021 19 Zesilovac 

BM566A/15 - 1AF021 19 Zesilovac 

BM566A/16 - 1AF021 19 Zesilovac 

BM566A/17 — 1AF021 21 Synchronizacni 

zesilovac 

BM 566A/18 — 1AF 021 231 Spousteci obvody 
PM566A/19 — 1AF021 24 Rozmitaci obvody 
BM 566A/20 — 1AF021 25 Horizontalni zesilovac 

BM 566A/21 — 1AF021 26 ftidici obvod 
BM 566A/22 — 1 AK 061 84 Montazni jednotka 
BM 566A/23 - IAN 291 21 Zdroje 
BM 566A/24 - IAN 291 21 Zdroje 



nEPEHEHb nPMJ10)KEHMM 

ri/iaTbi c nesaTHbiM MOHra^KOM 

BM 566A/1 — 1 AF 019 18 MoHja>KHbM 6noK 

™ 1AF021 141 KannOparop 

MOHTa>KHblM 6nOK 
BM 566A/2 — 1AF021 15 MoHja>KHbiM 6noK 
1AF021 16 CTabn/iMsaTopbi 
BM 566A/3 — 1AF021 17 ycunure/ib 
BM 566 A/4 — 1AF021 18 ycunuTejib 
BM 566A/5 — 1AF021 19 OKOHenHwii ycuriMTenb 
BM566A/6 -1AF021 20 ycrniMTe/ib 

— 1AF02121 cnHxpoHnaaqui/i 

riepeKniOHaTenb 

BM 566 A/7 — 1 AF 021 22 pofla pa6or 

CxeMbi sanycKa 

— 1AF021 231 FeHepaTopbi Kanaio- 
BM 566A/8 — 1AF021 24 u^eMCH nacTOTbi 

ycunmenb ropn30H- 

BM 566A/9 — 1AF021 25 TanbHoro OTKnoHeHUji 

CxeMa ynpaeneHUfl 

BM566A/10 — 1AF021 26 MoHra>KHbiM bnoK 

— 1AF021 27 



CxeMbi BK/IIOHeHMn ^ 

Oci4M/iJiocKon BM 566A 

BM566A/11 — 1X1 830 22 OcL\n/inocKon BM 566A 
BM566A/12 — 1X1 830 22 Kann6paTOp 
BM566A/13 — 1AF021 141 ycM/inTenb 
BM566A/14 — 1AF021 19 ycMnure/ib 
BM566A/15 — 1AF021 19 ycM/inrenb 
BM566A/16 — 1AF021 19 ycunuTerib 
BM566A/17 — 1AF021 21 cnHxpoHnaaMMM 

CxeMbi sanycKa 
BM566A/18 - 1AF021 231 CxeMbi KaMaHMR 
BM 566A/19 — 1AF 021 24 ycMfiMTenb ropMSOH- 
BM 566A/20 — 1AF 021 25 ra/ibHOro OTKnoHeHnw 

CxeMa ynpaeneHMyi 

BM 566A/21 — 1AF021 26 MoHra>KHbiM 6 /iok 
BM 566A/22 — 1AK 061 84 1/Ictomhhkm 
BM 566A/23 — IAN 291 21 Hctohhmkm 
BM566A/24 - IAN 291 21 



LIST OF ENCLOSURES 

Printed circuit boards 

BM 566 A/1 — 1AF019 18 Mounting unit 

— 1AF021 141 Calibrator 
BM 566A/2 — 1AF 021 15 Mounting unit 

— 1AF021 16 Mounting unit 
BM 566A/3 — 1AF021 17 Stabilizers 
BM 566A/4 - 1 AF 021 1 8 Z Amplifier 
BM 566 A/5 — 1AF021 19 Amplifier 

BM 566A/6 — 1AF021 20 Final amplifier 

— 1AF02121 Synchronizing ampli- 

fier 

BM 566A/7 — 1AF021 22 Function selector 

— 1AF021 231 Triggering circuits 
BM 566A/8 — 1AF021 24 Sweeping generators 

BM566A/9 — 1AF021 25 Horizontal amplifier 

BM 566A/10 - 1AF 021 26 Control circuit 

— 1AF021 27 Mounting unit 



Connecting diagrams 

BM566A/11 - 1X1 830 22 Oscilloscope BM 566A 
BM566A/12 — 1X1 830 22 Oscilloscope BM 566A 
BM566A/13 - 1AF021 141 Calibrator 
BM566A/14 — 1AF021 19 Amplifier 
BM566A/15 — 1AF021 19 Amplifier 
BM566A/16 - 1AF021 19 Amplifier 
BM566A/17 — 1AF021 21 Synchronizing ampli- 
fier 

BM566A/18- 1AF021 231 Triggering circuits 
BM566A/19— 1AF021 24 Sweeping generators 
BM 566A/20 — 1AF021 25 Horizontal amplifier 

BM 566A/21 — 1AF021 26 Control circuit 
BM 566A/22 — 1 AK 061 84 Mounting unit 
BM 566A/23 — IAN 291 21 Power supplies 
BM 566A/24 — IAN 291 21 Power supplies 
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IMMOirirOU OH OUlHCl^CM Awoh 




Zm^novy list - Oaclloakop BM 566 a 

str. 5 - V od-jtavci 3*1. 4« se doplnuje udaj 

V jedmem radku. 

Cpravne zneni; 

l^rekoiit l.-npulsu: 5 % (citlivost 

10 mV/dilek) 

etr* 45 Va druh^m odstavcl s« mdiu! 

oznadeni ochrannych dlend "R112, 
ElOl (R7, ED" na "R112, C104 
(R7, C2)". 

fltr, 46 - Kapltola 8,5.3* - Tvorovaci 

stupen byl konst rukdnd prepra- 
covdn. 

Uvadima noyy popls zapojaui. 

8.5.3. Tvarovaci a fidici atupan 

Zakladain je dlferenciaini zesilovad Kill, S112 
(pfipadnd £11, £12 y zakladnd B) a amltory na- 
pdjenymi ze zdroje staldho proudu kladnd pola- 
rity B154+R161 (R48+R54). Kolektory tranzisto- 
ru dlfa renclalni ho zesllovade Jaou pripojany 
k nalnvartujicim yatup\!ia 9 a 13 zasllovadd 
V £CL Intd^rovandm obyodu 10 101 (10 1). Na 
tyto vatupy Jaou dais prlpojeny zpetnovazebni 
odpoi^y R171 a R174 (R6? a R70) zaydddjicl 
kladnou zpdtnou vazbu a dale zdroje atdleho 
proudu zdpomd polarity tyofene odpory R170 
a R173 (R66 a R69). Na ystup 9 Je ddle pres 
splnaci stupen £115* EII 6 (£17, £18) pfipojen 
zdroj ataldho proudu kladnd polarity tvoreny 
SI 66 (R 64 ). Spinaci stupen Je rizen hradlova- 
cia iapulseir. pres svorku 4 ( 10) z rozmitaciho 
gene rdtoru. 

Na yyetup 2 v 10 I ( 10 101) Je uvnltr 10 pfi- 
pojen emitor tranzlstoru bez pracovniho odporu; 



Hacj /aMenenMit - 0cu<:;iJiQCKon bM 3o6 A 



cTp. 5 - "buOpoc Munyjibca" (pasAea 3.1.4., 

BOCbuaH cTpOKa) CAeAyei ^MTaib: 

3 % ( HYBCTBMTeAbHocib 10 yb/AeAeHMe) 

CTp, 43 - bTOpoR aOaau CBepxy - damiiTHue 

cxewu "R112. ElOl (R7, El)« 
ii3MeHfUDTcn Ha "R1I2, C104 (R7, 
C2)«. 

CTp. 46 - PaBACA b,3.3, KacKSA (fopMidpo- 

BauHH - nepj^pfLOotaHa KOHCTpyK- 

■ - 

, : ; npBBOAHk 

" ■ ^ ; . V/'' ' HeHHH . ;• ^ ‘ 

8.S>5, KaCicafl^^^ d^^ » YPpaBjekitH 

OciiOBOil HBAfieTcii Aud4)epeHmtaABBuft ycaitf TeAB 
£llli £112 (uju £11, £12 b 0aae 3) c 3MHTTep|dui 
ngTackUMH OT iicToqhUKa nocTOflHHoro loxa aoAoaii** 
TeABHOll nOAHpHOCTJI R154 f faei (R48 + R54). 
KoxseRTOpu TpaHSHCTOpofi AX|^4>epeuuiiaAbHoro yea- 

AUT6Afl COeAEdCHU C HeU UBepf EpyksUMil BXOAaaU 9 

a 13 ybaAiiT6Aeil' b £CL HUTerpaAbuott cxeae EC 
101 (UC 1). K dTifii BXOABM laKie noAXAD<ieHU co- 
npOTMBAeHMH OOpaTHOft CBH3E Rl7l H R 174 ( R67 u 
R70), BBOAREHe noAOAMTeAbHyi) oCpaiayi) cBRSb, 

H TaKAe MCTOHUMKa nOCTOHKUOrO TOKa OTpHUateAb- 
HOR nOARpHOCTM COCTOHUtHe AS COnpOTABAfeUHR R170 
M R173 Cfe66 H R69). Ha bxoa 9 ^epea xacKaA ne- 
peKASReHHH £113, £116 (£17, £18) noAXADReu mc- 

TORHAK nOCTQAHHOrO TOKa nOAOXATeAbHOfl HOARp- 
HOCIA cocTokiWfavMa R168 (R64). KacKaA nepcKAD- 
HeKAH ynpaBAaatcfl BenTHAbHUM AMnyAbcon qepea 
aaAAk' 4- iiO ): kb re.^epaTOpa paaBeptKA. 

Ha fluxoAe 2 b HC 1 (MC 101) BHyipH HC roakab- 
qe H sAATTe p T paHiACTo pa Oea'.T^aO^ 



Updatln:; information f o r the Off) 566A 
oscilloscope 

page 5 • "Pulee overehoof (section 3 . 1 . 4 , 
the seventh line) has to be read 
as follows: 

5 % (sensitivity 1C BV/div ision) 
page 45 - / section 6,5,2,/ Protective 

elements designation 
•• R112, E101 ,/R7,E1/« changes 
to; "R112, C104,/R7, C2/". 
page 46 - section 8.5. 5. The shaping 

stage is redesigned. New wiring 
description is given below: 

The shaping stage is formed by a differential 
amplifier Ell 1, El 12 / Ell, E12 in B channel/ 
with emitters powered from a constant positive 
Curreht source R154+R161 /R404fl54/, Lollectors 
of differential amplifier transistors are con- 
nected to non-lnvertl ve Inputs 9 and 13 of 
amplifiers In ECL integrated circuit IC 101 
/TO 1/ , F urthe r , to these Inputs are connec- 
ted feedback resistors R171 and R174 /R67 and 
R70/ for a positive feedback and a constant 
current sources with negative polarity formed 
by R 170 and R173 /R66 and R69/ resistors. 

Via the switching stage E115 , E116 /E17, C 1 B/ 
a constant positive source , formed by R16B 
/R64/ , is connected to the 9 input 3 ack. The 
switching stage Is controlled by a gating puls 
coming from 3 sweeping generator through con- 
nector 4/10/, 

Internal ar'^angement of the 10 1 / IG 101 / 
integrated circuit shows an emitter without 
a load resistor connected to the output 2 . 

The base-emitter Junction serves as one-way 
gate circuit. The base of this transistor is 
c_nirclled via the non-invt r tl vc input 4 from 
t:e c -tput 6 of integrated circuit IC 1 /IC 




pfechod b4ze - emitor p^k prRCUje ,1ako Jedno- 
ceatny ventil. L^aze tohoto tranziatoru ri- 
zena pros nainvertujici vs tup 4 z vyatupu 6 
T.0 I (10 10 iK Invertujici vstupy v i«ch tfi za 
slJovaSu jeou prlpo.lery na vnltrni zdroj refa- 
rancniho napeti (svorka 11)* Vyatupnt ridlci 
Impula .■)« odebirdn z vyvodu 14 10 1 (10 101) 
pres d^liS R176, R177 (R72, R7,0 do rozmitacl- 
ho generdtoru- Je-11 hradlovacl Impula na svor- 
C 0 4 (10) V urovnl L, Je zdroj atdldbo proudu 
R168 (R64) pflpojen pras otevfeny tranzistor 
E116 (K18) na vatup 9 10 1 (10 101); tim Jaou 
vyatupy 6 a 2 nelnvertujiclch zeallovadd uve- 
deny do atavu a vyaSlm napdtlm a yyatup celdho 
atupnd ( yy vod 14 10) do atavu a nii^din napdtfm- 
Tim Je zeataven rozmitaci generator bez ohledu 
na apoustecl slgndl na bdzlch diferecidlniho 
zeailoyade Bill, B112 (211, 212). 

PfeJde-11 hradlovacl impula na uroven H, Je 
zdroj atdldho proudu R168 (R64) odpojen a ob~ 
vod m(lie byt fizen apougtecim algndlem na bd- 
zich diferencidlniho zeslloyaSe. Je-li napdti 
bdze 2112 (B12) nliH ne£ napiti bdze Bill 
(BID, nedojde ke zmdnd atavu na vyetupech 
10 6, 2 anl 14. Je-11 vdak napdtl bdze 2112 
(212) vySai nel napdti bdze Bill (Bll), dojda 
k preklopeni vyatupu 6 ▼ 10 do atavu a nlidim 
napdtln; tlm Je pfaa vatup 4 uzavren Jedno- 
caatny ventil v 10 na vyatupu 2. VySfilm prou- 
dem Bill (Bll) Je vaak udrzovdn vyatup 14 etd- 
le na nllsim napdti. Teprve Je-ll potom opdt 
napdtl bdze B112 (B12) niidi nez napdtl bdze 
Bill (Bll), dojde k preklopeni vyatupu 14 do 
atavu a vyaSlm napdtfm, kterym Je spuaten 
aktlvni bdh rozmltaclho generdtoru. V tomto 
atavu zdatane obvod bez ohledu na apouatdcl 
algndl na bdzlch diferencidlniho zeoilovade 



ji*.'ppxoz; aMKTTOf. paOCTv.eT h kh- 

MecTP' 'j;iHOxoziopuro B^HTW-nR. Baaa btqi'j 
SMCTopa 'zei yrnnfl bxD;?! 

^ V!3 BHXOZia h MC 1 cue iOi). dMBepTHpyblilMf: E)0- 
AH EC ex Tpex ycMABTeAeM noAKADMenw k i.HVTtcsHe- 
My HCTOUKMK.y onopHoro HonpnxenwH ( ssemm iJ). 
BkxoahoM HMn.y;ibc ynpaBACHMH cHHwaeTcn hb bkxo- 
Aa 14 tic 1 (HC 101) 46 pea AeziHTCAi F176, R177 
(F72, RV5) B re icpaxop pasBcpiKM. Ecah BCHinJit- 
Hwft MunyAbc aa aaaMne 4 (10) naxoAHTca b yponne 

L , TO HCT04HHK FIOCTOflHHOrO T0K3 Ri6tt (Rt4) - 

HOAKADMeH 4epea oxnepxHK xpanaKCTOp E116 (E18) 
H8 BXOA 9 HC 1 (HC lOi). B cJieACTfcne Toro bh- 
XOAH 6 H 2 neHHBepTMpyDttJMX yCMAMTeAeri n{.«B 0 ART- 
Cfl B COCTORHHe C BWCBHM HSnpBie HMeil , a BUXOA 

uejioro KacKaAa (bmxoa 14 MC) - b cocxoHHHe 
c Oojiee HH 3 KHM HanpHxeHHeii. B peayABTaxe axoro 
ocTaHaBAHBaexcR reaepaiop paaBepxKu HesaBMCnMo 
01 curnaAa nycKa na Oaaax A 2 $<tepeHMMaAi>horo 
ycMAMxeJift Elil, E112 (Ell, E12). 

Ecjm BeHTHJibHUil MunyABC nepeftACT b ypoBenb K, 

TO MCTOMHHK nOCTOflHHOrO T0K8 P168 ( R64 ) OTKAD- 

46 H H cxeiia uoxex ynpaBAHTBCH CBrHaJioii nycne 
Ha Oaaax AH;jiH{)epeHiuiaAbHoro ycHAMxeAH. Ecjim na- 
npaxeHHe dasM E112 (E12) HMxe HanpameHiia OaaH 
Bill (Ell), TO HC npoHBOftAeT nepeiieKa coctohhmh 
H a BWOCOA8X HC 6, 2 hh 14. Ecah HanpaxenMe Oasu 
E112 (£12) BUBe HanpflxeHMR dasu £1X1 (Ell), 

TO npoHaoRAex nepenjiDueHie buxoas 6 b HC b co- 
cTOflHMe c dojiee kh8Kmh HanpflxeHiieii. 3 thii oaho- 
xoaoboH BeHTHJib B HC HB BbocoAO 2 sanHpaeTCH 
uepes BXOA 4. Bwcbkm tokom Elll (Ell) buxoa 14 
AapxMTCH Ha doAce kh3Koii HanpflxeHHH. Ecam no- 
TOM ofiHTB HanpRxeHMe dasu E112 (E12) Hme Ha- 
npflxeHHH dasM £111 (Ell), to ocyMecTBMTcn ne- 
peicai)9ei!ii8 BHXOAa 14 b cocTOSHiie c bucmmm Ha- 
npHxeHiieM, KOTOptui npOHCXOAMT nycK aKTHBKoro 
dera rcHepaiopa pasBepTKM. B 3T0 m coctorhmii 
cxeMa ocTaeTCH (HeaaBHCHMO ot CHraaBa nycKa) 



1 [_•’/, Inverted inpuls of 1 - 1 l f in r f avr 

connected to tde Interngi ’rrfrrc'TC 

/ pin 11/, f.lijt;:tjt f Qotrol pul*: 1 f r? r! frnfr^ 
pin 14 of 10 1 / iniCM/ via M 17b, ‘V 1-7 
/R 72, R 73/ divider vn tbe s»-ee:J'^q gere- 
rator. When gating ; uls at i in 4 , 10/ 15 

I , t^e constant current P TOP /Pb4 

Is connected via opened traf'«is*nr i ' P 
/E 18/ to the Input 9 of 10 1 / H 1 L'1 , 

The outputs 6 and 2 of ncm~ i n ve r t 1 vn It- 
flers now have a tlgher voltage lev i and 
output of the whole stage / pin 14/ is L. 

It interrupts the swee;.lng generator even if 
triggering pulses at the base of differential 
amplifier E Itt, E 112 / Ell, E13/ are pre- 
sent, When the gating puls converts to H, 
the constant power source R 168 / R&4/ i«i 
switched off and its function can be con- 
trolled by triggering pulses connected to 
the base of differential amplifier. As long as 
the voltage level at E 112 / E 12/ base Is 
lower than E 111 /Ell/ base voltage , there 
Is no change at the 10 6, 2 and 14 outputs. 
If, however, the voltage at E112 / E12/ Is 
higher then the base voltage E 111 / E11/, 
the output 6 of ID switches over from H to L 
and via input 4 the one-way gate at the ID 
output 2 closes. By means of higher current 
value flowing through E111 / Ell/ the output 
14 IS still held at L lavel. Only if the 
base voltage of E112 / E12/ Is lower than 
base voltage of E 111/ Ell/ , the output 14 
switches over to H level , activating the 
sweeping generator. The circuit remains now 
in this state Irrespective of trigger pulses 
coming to the bases of differential amplifier 
E 111 , E 112 / Ell, E 12/ till arrival of 
L gating puls at terminal 4 / 10/. Thus, 
the circuit is being set to its original 
state, and the active run of sweeping ge- 




sill, 'Ell, E 12 ) az do pfi^diodu urovne L 

hr-tdlovaciho impulau na avorku 4 ( 10 ), Tim je 
odvod opet uvaden do vvchozlho stavu a Je za~ 
Steven aJtti%T 3 i b^h rozmitaciho pnibShu, 

Je -11 V zakladn^ B atisknuto tlacitko ’’AUT” 
b 9 . 1 , dojde k podstatn^rau anizeni hodnoty atA- 
leho proudu do ernltor^ tranziatorO Ell a E 12 . 

V tomto pripade je vyatup cel^ho atupnS 14 pre- 
veden do etavu a vy:“Sitn nep^tlm Ihned po pfl- 
vadeni urovnS H na hradlovaci vstup 10 bez 
ohledu na apouatecf aign 4 l na bdzlch tranzlato- 
nl Sll a B 12 . 



na Oaaax t*penuMa;ibHOi o ycii;iMTe;ifi till, lilt 
(Ell, L12) AO Tex nop, noKa ne npi-AeT ypoee? t 
BeHTHJibHoro Mknvjitca Ha 3 &kmm 4 (10). ca- 

UMM cxeiia onnib hp-hb^ahtch e hcxoahoo cocxoHHMe 
H aKTHBJ-hit! Oer par;BopTKH ocTanaBAiiBaeTCH. 

Ecah b Oaae b HaJtaxa K.-iOiiKa "A' T” .9.1, npoM- 
aoKAei cyiuecTBCHroe noHumeHMe oHaMehHfl nocTOHH- 
Horo TOKa B aMMTTepax TpaKswcTopOB Ell R E12, 

B 3TOM CAyuae bwxoa ueAoro KacKSAS 14 nepeBe^eH 
B cocTDHHue c BHClCHM HanpRseHHeM cpaay nocAe 
noABOAa ypoBHH H wa BeKTRABHwH bxoa 10 HeaaBM- 
CKMO OT cwruaAa nycKs na Oaaax TpaHSRCTOpOB 
Ell B E12. 



str. 47 - Kapltola 8.5*4. "ftldlcl zeailovaS" 

"z fldlcl tunelov4 dlody B113 
(B15)" ae mini na "z tvarovaclho 
a Hdtclho stupni 10 1 (10 101)" 

§ _ 9^5 1 ® YS S i 

zapojena ridici tunelovd dioda” 
aa «ini na zapojan ryatup tva- 
rovaciho a rldlciho stupni**. 

etr. 52 - Kapltola 6*5* 12. "SouSinovy obvod” 

"fidici tunalova dioda S13” a« mini 
na "tvarovaci a ridici atupen" 

tretl^odatayec 

"tunelovi dlody E113" so mini na 
"tvarovaciho a fldlciho etupni 
(10 1)« 

atr. 90 - Tachnicki udajo aondy BP 7721 

Vatupnl kapaclta aal 25 pP so mini 
na: ** < 45 pP + vatupnl kapaclta 

oaclloskopu” . 



CTp, 47 



CTp. 52 



CTp. 90 



PasAeA 0.3*4. "ynpaBAflioniHa ycHAa- 

leAi" 

nepBwfl.aOgaui 

"oT ynpaBAHDuero TyKHCAbHorc AROAa 
E113 (E15)" cACAyeT mbtstb 
"ox (JjopMRpyDBiero h ynpaBAiiwiero 
KacKSAa HC 1 (iAC 101)" 

filOEO0-a32aai. 

"K ero AesoMy BXOAy noAKADMca ynpa- 
BARcmutl CHraaAbHufl aroa'* cieAyeT 
qHTaxb " ... noAKAMen bmioa $opAH- 
pycnero h ynpaBAHWnero KaCKBAa". 

PaoAeA 8.3*12. "Cxeya npoM3BeAeHHH" 

"TyHHeAbHUR AHOA E113" cABAyeT w- 
TSTB "<I)OpMMpyDiiiMfl H ynpaBARmfi 
KacKSA (*1C 1)". 

TexHMMecKHe AanHwe bohab BP 7721 

BxoAhBH euKocTB: ^43 + BXOAHaa 

eMKOCTB OCUHAAOCKOna 



neratoT Is slopoart. Frssslng down tbe ’’ AUT" 
pushbutton the constant current to emitters 
of E11 and E 12 substantially decreases. In 
this case the output of the whole stage 14 
Is switched over to H, immediately after 
applying the H level to gating input 10, 
regardless of triggering signal at bases 
of E 11 and E 12 transistors. 



page 47 - Section 8,5.4 " Control ampli- 

fiers*'- first paragraph: 

** from the control tunnel diode 
E 113 /E 15/** changes to: 

" from the shaping and control 
stage 10 1 / 10 101/ **, 
second paragraph - ♦* The control 
tunnel diode Is connected to the 
left-hand input** changes to: 

** The output of shaping and con- 
trol stage is connected ... ** 

page 52 - Section B.5.12 - AND circuit- 

second paragraph: ** \fthen the con- 
trol tunnel diode E 113 , , . 
changes to: 

" When the shaping and control 
stage •••** 

third paragraph; ** When the 
tunnel diode E 113,,,** changes 
to; ** When the shaping and 
control stage ID 1 ** 

page 90 - Technical data of BP 7721 probe. 

** Input capacitance approx. 25 pF ** 
changes to: ** Input capacitance 
<45 pF plus input capacitance of 
the oscilloscope ** . 




